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FRDNT5IDE 

WHAT'S HAPPENING 

HARDWARE 




ASUS Launches New Ultrabook: 
The Ultra-Slim ZENBOOK UX303 

Powerful notebooks just keep getting easier to carry. ASUS 
has launched a new ultrabook called the ZENBOOK UX303 
that is less than .7 inches thick and weighs only 3.2 pounds. 
The system comes in two versions: the UX303LA has an Intel 
Core i5 4210U processor and relies on the integrated Haswell 
UMA for graphics, while the UX303LN upgrades to an Intel 
Core i7 4510U and discrete NVIDIA GeForce GT 840M 
with 2GB DDR3. The LN model also comes with 12GB of 
DDR3L memory and a 256GB SSD as compared with 8GB 
of DDR3L and a 128GB SSD for the LA. Both versions sport 
a 13.3-inch touchscreen, but the LA display is FHD (1,920 
X 1,080) while the LN screen is QHD (3,200 x 1,800). 
ASUS claims a battery life for the new ultrabook of up to 7 
hours. MSRP for the ZENBOOK UX303LA is $899; the 
UX303LN model is priced at $1,299. 



IBM'S SyNAPSE Processor 
Modeled After Human Brain 

Computer processors have been based on the same 
architectural model for decades: the Von Neuman model, 
named after the famous mathemetician. Now IBM has 
successfully tested a second-generation computer processor 
modeled after the neuron and synapse structures found 
in the human brain. The SyNAPSE CPU contains 5.4 
billion transistors arranged as the equivalent of one million 
programmable neurons and 256 million programmable 
synapses. While traditional CPUs excel at number crunching, 
the human brain is much faster at working with abstract data, 
such as recognizing images. In tests against a traditional CPU, 
the new processor was able to identify images 100 times faster 
while using only 1/1 00,000th as much power. IBM is now 
working on system designs that will combine hundreds of 
SyNAPSE processors. 




WATCHING THE CHIPS FALL 



Here is the pricing 
information for 
various AlVID and 
Intel CPUs. 



*Asof September 2014 
** Manufacturer's 

estimated price 

per 1,000 



CPU 


Released 


Original Price 


Last Month's Price 


Online Retail Price* 


AMD FX-9590 Eight-Core 


6/11/2013 


N/A 


$299.99 


$329.99 


AMD FX-9370 Eight-Core 


6/11/2013 


$375 


$229.99 


$279.99 


AMD FX-8350 Eight-Core 


10/23/2012 


$195 


$189.99 


$189.99 


AMD FX-8320 Eight-Core 


10/23/2012 


$169 


$159.99 


$149.99 


AMD FX-6350 Six-Core 


4/30/2013 


$132 


$139.99 


$134.99 


AMD A10-7850K Quad-Core 


1/14/2014 


$173 


$169.99 


$179.99 


AMD A10-7700K Quad-Core 


1/14/2014 


$152 


$159.99 


$159.99 


AMD A10-6800K Quad-Core 


6/4/2013 


$142** 


$149.99 


$139.99 


AMD A10-6790K Quad-Core 


10/28/2013 


$130 


$139.99 


$139.99 


AMD A1 0-6700 Quad-Core 


6/4/2013 


$142** 


$148.99 


$148.99 


Intel Core 17- 5960X Eight-Core 


8/29/2014 


$999** 


N/A 


$1,049.99 


Intel Core 17- 4960X Six-Core 


9/3/2013 


$990** 


$1,049.99 


$1,049.99 


Intel Core 17- 5930K Six-Core 


8/29/2014 


$583** 


N/A 


$589.99 


Intel Core 17- 4930K Six-Core 


9/3/2013 


$583** 


$579.99 


$579.99 


Intel Core 17- 5820K Six-Core 


8/29/2014 


$389** 


N/A 


$389.99 


Intel Core i7-4790K Quad-Core 


6/25/2014 


$339** 


$339.99 


$339.99 


Intel Core i7-4770K Quad-Core 


6/2/2013 


$339** 


$334.99 


$334.99 


Intel Core i7-4820K Quad-Core 


9/3/2013 


$323** 


$324.99 


$324.99 


Intel Core 17-4790 Quad-Core 


5/11/2014 


$303** 


$314.99 


$309.99 


Intel Core i5-4690K Quad-Core 


6/3/2014 


$242** 


$239.99 


$234.99 
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WHAT'S HAPPENING 

HARDWARE 




Velocity Micro Gets Out Its 
Hardware Shoehorn To Fill MX3 

With most configurable systems, there is a serious tradeoff 
between case size and available component options. Big cases 
have lots of options; smaller cases, not so much. Velocity 
Micro fights that restrictive scenario with the MX3, a new 
micro-ATX chassis with a ton of configuration options. The 
company says its custom-designed, solid aluminum case 
can hold a 240mm radiator, up to six hard drives, and two 
large high-end graphics cards such as NVIDIA's GTX 780 
Ti, all in a package that's only 15x7x19 inches (HxWxD). 
The case is available in multiple product lines including the 
company's Edge system series for enthusiasts. Those Edge 
systems include model Z55 (featuring a Z97 chipset and 
starting at $1,599), and model Z40 (with the H97 chipset 
and starting as low as $1,099). 




Thermaltake Revamps High-End 
LCS With The Water 3.0 Ultimate 

All-in-one liquid cooling systems are de riguer for enthusiasts 
these days, but you won't find many that are as loaded for 
extreme duty as the latest AIO release from Thermaltake. The 
Water 3.0 Ultimate (about $140) is a cooling beast, with a 
massive 360mm radiator that can handle up to six 120mm 
fans in a push/pull configuration. (The unit comes with three 
120mm PWM fans that operate between 1,000 and 2,000rpm 
and have a maximum air flow of 99cfm.) The CPU waterblock 
has a copper base plate and the 12V pump is rated at 3,600rpm. 
The Water 3.0 Ultimate works with Intel and AMD sockets, 
including LGA2011, LGA1366, FM2/FM1, and AM3+/ 
AM3. If you're a power user who likes to push your processor 
performance and your case has room for a triple radiator, this 
might be the AIO you've been looking for. 




GIGABYTE Laptop Q21 Offers 
Lots Of Storage For Mobile Users 

Want a system with lots of mobility but also lots of local 
storage? GIGABYTE has you covered with its recently 
announced Q21, a value-priced notebook model that can 
be configured with more than a terabyte of storage capacity. 
Powered by the latest Intel Celeron processors (N2930 with 4 
cores and 2MB cache or N2807 with 2 cores and 1MB cache) 
and up to 8GB of DDR3L RAM, the Q21 has a hard drive 
that can hold up to ITB, but also offers an optional SSD with 
up to 512GB that can be used for speedy startups and to hold 
frequently used programs. With an 11.6-inch display (1,366 
X 768), the compact notebook weighs less than three pounds 
including the triple-cell battery. Operating system options 
include Windows 8.1 and Windows 8.1 with Bing (choose the 
latter to make the system even more aflordable). 
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WHAT'S HAPPENING 

HARDWARE 




ASRock Builds First X99-Based 
mATX Mobo: Fatality X99M Killer 

Enthusiasts who want to go small on their next build but still 
use the latest Haswell-E processors are in luck: ASRock has come 
out with the first microATX motherboard built around the X99 
chipset. The Fatality X99M Killer is part of ASRocks venerable 
Fatality gaming line, which includes high-end components 
for system stability and special features such as Advanced 
Stream Detect, software that reduces latency and automatically 
prioritizes gaming traffic on the network. ASRock manages to 
cram a lot of other features power users will love into the small 
motherboard, including 2 x PCI-E 3.0 x 16 sockets that support 
Quad SLI and CrossFire configs; 10 SATA3 6Gbps and six USB 
3.0 ports; dual Gigabit Ethernet ports; one Ultra M.2 Socket 
(PCI-E 3.0 x4); and 7.1-channel HD Audio. With the Sapphire 
Black PCB and red highlights, you'll be gaming in style. The 
Fatality X99M Killer retails for around $250. 



HARDWARE MOLE 




AMD Goes After New Market 
With Radeon R7 Series SSDs 

AMD is using the well-known Radeon brand, already 
associated with products such as graphics cards and RAM, 
as the name for a new line of SSDs. The AMD Radeon R7 
Series of solid-state drives is aimed directly at gamers and 
is being produced in a partnership with the OCZ Storage 
Solutions division of Toshiba. AMD says the SSDs will be 
the first to use Toshiba's new A19 MLC NAND and will 
have Barefoot 3 MOO controllers. The drives also will sport 
a special anodized black housing. The 120GB version will 
have sequential read/write speeds of 550MBps/470MBps,' 
while 240GB and 480GB versions will have sequential 
read/write speeds of 550MBps/530MBps. Prices will start 
at $99.99 for the 120GB drive. 



MSI Debuts Limited Edition GS60 
Ghost & Ghost Pro 3K Notebooks 

MSI has released limited-edition versions of its GS60 
Ghost Pro 3K and GS60 Ghost gaming notebooks that 
are available in a "luxurious golden chassis." Aside from 
the special hue, the notebooks feature high-end gaming 
and mobile tech, including 4th Generation Intel Core 
processors, NVIDIA GeForce GTX 870M/860M graphics, 
and the Killer Gaming Networking package. The notebooks 
also have SteelSeries backlit keyboards with related software 
that let users customize individual keys for faster game play. 
The golden notebooks are available exclusively through 
Newegg, with prices starting at around $1,800. 
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New Security, Cloud Features In iOS 8 

In September, Apple held a major launch event for its new 
iPhone products (the iPhone 6 and 6 Plus), as well as the new 
Apple Watch, its first entry into the smartwatch category. 
Along with the hardware, Apple showed off some features 
for its next update of iOS, the software that serves as the 
foundation for iPhones, iPads, and iPods. The new version of 
iOS includes some interesting twists, including a tool called 
Continuity that lets you carry voice and email conversations 
across devices and send/receive text messages from your 
iPad and Mac (although some parts of Continuity won't 
be available until the new Mac OS releases sometime in 
October). Other new features include iCloud Keychain, a 
secure way of remembering all your website passwords and 
login information, as well as your credit card numbers. There 
are other tie-ins with iCIoud and numerous other tweaks, as 
well. The new iOS 8 is available from www.apple.com . 



Corel Introduces AfterShot 2; 
Now You Can Edit All Those Selfies 

Professional-level photo editors can cost a pretty penny, but 
Corel's latest member of the AfterShot product family gives 
you an assortment of pro-level tools for only $39.99.Afi:erShot 
2 for Windows incorporates some of the same technology 
for editing RAW photo files found in the previously released 
AfterShot 2 Pro. Those features include tools such as Crop, 
Straighten, Fill Light, Noise Removal, Red-Eye Removal, Color, 
Temperature, and more. Selective Editing lets you apply edits 
to specific portions of your image, and Quick Review lets you 
compare two images side by side so you can pick the shot you 
want. The software includes support for all the major camera 
manufacturers with more than 250 RAW camera profiles. See 
www.aftershotpro.com for more product information. 




SOFTWARE SHORTS 
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Blockheads, take note: Phil Spencer, the head of Microsofi:'s Xbox 
division, recently confirmed rumors that Microsoft: had agreed to 
purchase Mojang, the Swedish maker of the popular Minecraft 
gaming franchise, for $2.5 billion. In a news release on Xbox.com, 
Spencer said Minecraft: had been downloaded for the PC more 
than 100 million times since it was launched in 2009, and that 
it had "quickly became the top online game on Xbox Live, with 
over two billion hours played on Xbox 360 in the last two years." 
Although some gamers initially voiced concern over whether 
the purchase meant future versions of Minecraft would only be 
available on Microsoft platforms. Spencer said Microsoft will 
continue to make the game available on other platforms besides 
Xbox and PC, and that the company was excited about having 
Minecraft: join the other franchises in its gaming stable. 
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Internet Speeds by State: MAP 



GET A NEW 
PHONE SYSTEM 
THAT WORKS 
EVERYWHERE 




Now You Can See How Your State's 
Average Internet Speed Stacks Up 

Some folks at Broadview Networks have taken numerical 
data from Akamai's 2014 Ql State Of The Internet report 
and created a map that quickly shows how individual states 
compare when it comes to average Internet connection 
speeds. The map, available for viewing on Broadview's blog 
( bit.ly/luxBAwq ), shows average speeds ranging from 7Mbps 
to 13Mpbs, and indicates the speed on a color key ranging 
from dark red (slower) to dark green (faster). The fastest state 
on average is Virgina, which logged in at 13.7Mbps. The 
slowest is Alaska, at 7Mbps. While the speeds in individual 
states varied wildly even with contiguous neighbors, in 
regional terms the states in the northeastern and Great Lakes 
areas enjoyed faster speeds than states in the Great Plains and 
southern central areas. 



Never Mind Calling The Doctor, 
Just Help Me Put On This Device 

It seems like everyone is jumping on the connected device 
bandwagon, at least when it comes to health and fitness 
products. A recent survey by the research firm Parks 
Associates found that 27% of households with broadband 
access already own at least one connected health device. 
The most popular products in the category so far aren't 
watches or armbands, though: they're exercise machines 
that also have built-in app support. Evidently, people really 
want to track their progress using treadmills and ellipticals. 
Also popular are connected pedometers, blood pressure 
monitors/trackers, and digital bathroom scales. 




SITE SEEING 





Security Firms Team Up To Help 
Users Victimized By CryptoLocker 

Cyber security companies FireEye and Fox-IT recently shared 
resources to develop a free website that offers help and hope 
to people victimized globally by CryptoLocker ransomware. 
CryptoLocker is malware, originally spread via infected 
email, that encrypts a user's files and then deletes the key 
that can unlock those files unless the user agrees to pony up 
a ransom. Although the original botnet that was propagating 
CryptoLocker has been neutralized by government agencies, 
thousands of people have reportedly suffered the loss of their 
data. Officials at FireEye and Fox-IT have posted messages on 
their respective websites informing victims they can use the 
site at www.decryptcryptolocker.com to try to recover their 
encrypted data. There is no charge for the service. 
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4% 

Percentage of American households that 
will have a smart home controller by the 
end of 2014. The percentage is forecast to 
increase to 6% by the end of 201 5. 

Parks Associates 

25% 

Percentage of American households with 
smart home devices that experience some 
sort of technical difficulty each month. 

Parks Associates 



167 million 

Number of notebooks forecast 
worldwide during 2014, an 8% d 
from the previous year. One bright 
Chromebook shipments increased 
a total of 8 million this year. 

DisplaySearcii 



Number of data records that were exposed 
due to malicious data breach incidents 
during 2013. 

ABI Researcii 

$58.9 billion 

Value of the global home automation market 
in 2014. This total is forecast to increase to 
$74.8 billion in the next five years. 



FRDNTSIDE 

DIGITAL ECDNDN/1V 

SB Microsoft 

Job Of The Month 

Big, established corporations have lots of things little startup companies generally don't. Resources to pay 
bills, for one thing. History, for another. Another thing big companies have is the sheer variety of job openings 
they can proffer to prospective employees. For example, a recent search for "engineer" on Microsoft's career 
site returned just the first 500 listings - in Redmond. Among the positions now open at Microsoft's HQ is that 
of "Software Engineer" for the Windows Mission Control team. These folks work on increasing functionality 
and utility for the lynchpin in Microsoft's software empire. You'll "drive features from inception to delivery" and 
work closely with other service teams to bring new capabilities to Windows. The right person will have a BS/ 
MS in CS or a related field and four-plus years experience working on software, including two or more years 
developing in a C-style language. Experience with distributed systems and other schema is a big plus. For 
more info on what Microsoft looks for in applicants, see the company's website. 

careers, microsoft, com 



Do The Math: Some 
States Just Pay Better 

Job hoppers and recent tech grads looking for that first 
rea/job might want to skim through the latest figures 
released by the Bureau of Labor Statistics on www. 
bls.gov . The bureau has finished compiling reports of 
employment data from last year. Among the nuggets of 
gold buried in the voluminous results is a list of what 
states pay the most for computer- and math-related 
occupations (see the top five in the table below). 

STATE EMPLOYMENT 




MEAN ANNUAL WAGE 



Washington 140,120 

Califomia 486,470 

Virginia 198,700 

District of Columbia 35,000 

Maryland 114,480 
Credit: U.S. Bureau of Labor Statistics 



$97,520 
$95,320 
$95,260 
$94,780 
$92,250 



Security Analyst? That's So 2007 . . . Just Call 
Me The Great Imperial Khan Of The Interwebs 

The U.S. govemment tracks all kinds of information, keeping data points over time to watch for new trends and 
to help with future forecasts. One area of interest to the Pew Research organization is how the govemment 
tracks jobs. Recently, Pew compared the resuts of a survey compiled by the government's Occupational 
Employment Statistics program in 201 3 with those from a survey in 1 999. Pew found that the 201 3 survey listed 
at least five tech-related job classifications that didn't even exist as specific positions in the 1 999 survey. One 
oddity: "Web Developer" didn't become a formal job title until years after the big dot-com bubble burst. 



Formal Job Title # 

Computer Network Support Specialists 
Computer Network Architects 
Information Security Analysts 
Web Developers 
Logisticians 

Credit: Pew Researcii 
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HOSTING 

POPULAR APPS - NOW EVEN BETTER! 




WordPress & Powerful App Platforms! 

■ Supports over 140 popular apps including WordPress, 
DrupaP"^, Joomla!^'^, TYPOS, and more 

■ Security & version upgrade notifications 

■ Trial version available for all applications 

■ App Expert Support 

■ 1&1 CDN powered by CloudFlareTw and 2 GB 
guaranteed RAM for peak performance 

f Powerful Tools 

■ PHP 5.5, Perl, Python, Ruby 

■ 1&1 Mobile Website Builder 

■ NetObjects Fusion'^ 2013 included 

^Successful Marketing | 

■ Facebook® advertising credits 

■ Listing in business directories 

■ 1&1 Search Engine Optimization 

■ 1&1 E-Mail Marketing Manager 

J^State-of-the-Art Technology 

■ Maximum availability (Geo-Redundancy) 

■ 300 Gbit/s network connection 

f All inclusiv^ 

■ 1 FREE domain: .com, .net, .org, .biz, .info 

■ Unlimited Power: webspace. traffic, mail accounts. MySQL databases 

■ Secure e-mail addresses with virus and spam protection 

■ Linux or Windows operating system 




COMPLETE 
PACKAGES 

FOR PROFESSIONALS 



Starting at 

$0 



.99 

per month* 





* Offer valid for a limited time only. The S0.99/month price reflects a 12-month pre-payment option lor the 1&1 Basic Hosting Package. Regular price of S5.99/month after 12 months. 
Some features listed are only available with package upgrade. Visit www.landl .com for full promotion details. Program and pricing specifications and availability subject to change 
without notice, 1&1 and the 1&1 logo are trademarks of 1&1 Internet, all other trademarks are the property of their respective owners. ©2014 1&1 Internet. All rights reserved. 
Rubik's Cube - used by permission of Rubik's Brand Ltd 
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Intel Core I7-5960X Extreme Edition 

And Then There Were 8 



Everyone knows that today's 
high-end applications are 
bigger, more complex, and 
more demanding of computer 
hardware than ever before. 
The days of simply ratcheting 
up a CPU's clock speed to 
make it more productive are 
long gone, however; today's 
PC workloads require a 
smarter solution. 

Enter the latest member 
of Intel's Extreme Edition 
processor line, the Core i7- 
5960X. This CPU represents 
a number of firsts: It is 
Intel's first eight-core 
desktop processor, it is the 
first chip to incorporate 
20MB of Intel Smart Cache 
on-die memory, and it is the 
first CPU to work in tandem 
with DDR4 memory, via 
Intel's X99 chipset. 



Octopower 

There are lots of notable innovations 
that make the Core i7-5960X unique, 
but the one that likely stands out 
the most is its eight-core design. 
Thanks to Intel's Hyper-Threading 
technology, this means that the 5960X 
is capable of simultaneously running 
an astounding 16 threads of code 
instructions. When running highly 
threaded applications such as photo- 
and video-editing programs, this 
translates into massive performance 
gains. For example, the Core i7-5960X 
edits 4K video up to 20% faster than 




the previous performance champ, the 
Core i7-4960X, using Adobe Premiere 
Pro CC. 

Need to do some 3D rendering? If you 
use CINEBENCH 15 X, you'll enjoy 
up to a 32% increase in rendering 
speed (again, vs. the 4960X). What 
if you have some 4K video that you 
need to transcode to 1080p? If you 
use Handbrake, you'll see a 33% speed 
increase. Even game physics and AI 
performance get a boost from the 
5960X vs. the previous generation 
Extreme Edition chip: Futuremark's 



3DMark Fire Strike bench- 
mark shows increases of up 
to 14%. 

The real-world benefits 
of such performance boosts 
are obvious: Less waiting, 
increased productivity, 
and a better experience in 
games and multimedia 
entertainment. But the 
Core i7-5960X isn't just 
powerful; it's also highly 
efficient, requiring only a 
modest 10-watt increase in 
TDP (thermal design power) 
over the previous Extreme 
Edition processor. The Core 
i7-5960X's base clock speed 
is 3.0GHz, with a Turbo 
frequency of up to 3.5GHz. 

X99 

A CPU is only as good 
as the motherboard chipset 
that helps it run the rest of 
your PC, and the Core i7- 
5960X is in good hands. Intel's X99 
chipset is the premiere platform for 
high-performance PCs, and provides 
several improvements over the last- 
generation X79 performance chipset. 

For starters, X99 provides native 
USB 3.0 support (up to six ports, 
plus up to eight USB 2.0 ports; X79 
provided 14 USB 2.0 ports but lacked 
USB 3.0 support) and includes support 
for as many as 10 6Gbps SATA 3.0 
ports (X79 supported six ports). 
Both of these enhancements reduce 
production costs for motherboard 



Advertisement 
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manufacturers and streamline board 
design by reducing the number of 
feature-specific chips they need 
to add. 

Additionally, X99 is the first desk- 
top chipset to provide support for 
DDR4 memory. Motherboards 
equipped with X99 include quad- 
channel support for up to 64GB of 
2,133MHz memory configured in four 
or eight 288-pin DIMM slots. Support 
for Intel XMP (Extreme Memory 
Profile) overclocking is present, 
as well, with initial speeds reaching 
3,300MHz. 

When combined with the Core 
i7-5960X, X99 will support up to 
40 PCI-E 3.0 lanes; in multi-GPU 
configurations, X99 will support 2 x 
16 (plus 1 X 8) or up to 5 X 8 setups. 
Of course, X99 also provides native 
support for eight PCI Express 2.0 
lanes, the latest network configs, and 
Intel Rapid Storage Technology. 

Meet The Family 

The Core i7-5960X isn't the only 
"Haswell-E" CPU; Intel also introduced 



the Core 17- 
5930K and the 
Core i7-5820K 
at its PAX Prime 
launch event. The 
Core i7-5930K 
is a six-core 
chip with a base 
clock speed of 
3. 5 GHz, a Turbo 
frequency of up 
to 3.7GHz, and 
15MB of Intel 
Smart Cache. 
Like its eight- 
core sibling, the 
5930K employs 
Intel Hyper- 
Threading tech- 
nology, resulting 
in a total of 12 
threads, and 
it provides the 
same 40-lane 
PCI-E 3.0 support and quad-channel 
DDR4 support. Also, as the "K" in its 
name suggests, the Core 17-5 930K has an 
unlocked BCLK multiplier 
for easy overclocking. 

Rounding out the 
Haswell-E family, the six- 
core/12-thread Core 17- 
5820K has a base clock 
speed of 3.3GHz and a 
Turbo frequency of up to 
3.6GHz. It supports 28 
PCI Express 3.0 lanes, 
but has the same 15MB 
shared L3 cache as the 
5930K, the same memory 
support, and an unlocked 
multiplier. 

Despite all of the new 
technology that Haswell-E 
and X99 represent and the 
considerable performance 
boosts they provide, the 
new CPUs are available 
at prices similar to their 
previous-generation coun- 
terparts. Pricing in the 
United States per 1,000 



units is $999 for the Core i7-5960X, 
$583 for the Core i7-5930K, and $389 
for the Core 17-5 820K. 

All three processors are compatible 
with Intel's TS13X all-in-one liquid- 
cooling unit, which was introduced in 
2013 and is sold separately. 

Apex Predator 

The numbers don't lie; Intel's 
Core i7-5960X is far and away the 
most powerful desktop CPU on the 
market today, and with some fairly 
simple overclocking you can make 
it even more dominant. Harness all 
of this power to an X99-equipped 
motherboard, and you get the 
world's fastest desktop CPU working 
in tandem with the world's fastest 
desktop memory. 

Whether you need more power for 
creating digital content, working with 
your video and pictures, or playing 
the latest high-end PC games — or if 
you just dig power for power's sake — 
Intel has the platform that will give it 
to you. I 
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Four Exciting X99 Motherboards 

If you're planning to use one of Intel's new 
Haswell-E chips (and there are many good 
reasons why you should), you'll need an X99 
motherboard for that performance monster. 
Haswell-E features a revised architecture that 
requires a new socket, LGA2011-v3, which 
can only be found on an X99 motherboard. 
Intel's X99 chipset also brings you into the 
world of DDR4, so any rig you build around 
this platform will require a fairly significant 
investment. And whenever you sink a chunk 
of change into new components, you need to 
be sure those components are the real deal. 
CPU is here to help you get the motherboard 
that's right for you. The quartet in this 
roundup is only the first wave of X99 boards, 
but they're already brimming with goodies. 

Our Test Bench 

We benchmarked these motherboards 
using Intel's flagship Haswell-E processor, 
the Core i7-5960X. This bad boy comes 
with eight cores and Hyper-Threading, a 
maximum Turbo Boost of 3. 5 GHz, and 
20MB of Intel Smart Cache. Our first taste 
of DDR4 memory is a 16GB (4 x 4GB) kit 
from Crucial that operates at 2,133MHz. 
These unbuffered DIMMs run at 1.2V and 
feature a CAS latency of 15. For graphics 
power, we enlisted the help of PNY's 
XLR8 GeForce GTX 780 Ti Customized 
Overclocked. A 240GB Intel SSD 730 Series 
serves are our storage drive. Our test rig ran 
Windows 8.1 Enterprise. 




X99S GAMNIG9AC 

$428.99 
MSI 

us.msi.com 



Specs: Max Memory: 128GB DDR4 (DDR4-2133; Max OC: DD4-3333); Slots: 5 PCI-E x16; 
Storage: 10 6Gbps SATA, 1 SATA Express, 1 M.2; Rear I/O: 8USB 3.0, 2 USB 2.0, 1 optical S/PDIF 
out, audio I/O, 1 Ethernet (Killer E2205 Gigabit NIC), 1 PS/2, 1 Clear CMOS button; Form Factor: 
E-ATX; Warranty: 3 years 



MSI X99S GAMING 9 AC 

MSI engineered the X99S GAMING 9 
AC with extreme gamers and videogame 
broadcasters in mind. For instance, MSI adds 
its Streaming Engine, a dedicated hardware 
streaming chip that lets you devote all of 
your rigs GPU prowess to pixel production. 
The Streaming Engine preserves your frame 
rates by using AVerMedias encoding chip 
to deliver H.264 HD compression, 1080p 
recording at 60Mbps, and optimization for 



XSplit Gamecaster. This motherboard also 
comes with a two-year Premium license for 
XSplit Gamecaster and XSplit Broadcaster, 
so your Twitch sessions will look and sound 
their best. 

As part of MSI s GAMING lineup, this 
motherboard is filled with enhancements for 
overclocking, high-fidelity audio, optimized 
networking, and support for multi-GPU 
configurations. Overclockers can take 
advantage of MSI's OC Engine, which 
uses an integrated clock generator for more 
flexible BCLK adjustments; the OC Engine 
lets you switch between 100/1 25/ l67MHz 
straps. MSI indicates that the clock generator 
also provides higher stability, which could 



help make your extreme overclocks a little 
more extreme. The X99S GAMING 9 AGs 
Military Class 4 components ought to help 
with your overclocking, too. 

The X99S GAMING 9 AC supports bodi 
four-way SLI and CrossFire when used with a 
40-lane Haswell-E processor. With a two-way 
SLI or Crossfire configuration, you'll install 
the graphics cards into the PEG El and E4 
slots, which provides a good amount of space 
for dual-slot cards to breathe. There's free 
space between the El and E2 slots, which is 
where MSI installs its Streaming Engine chip, 
and there's also space between the E4 and 
E5 slots to install an M.2 storage device. The 
smart layout ensures that you can install four 
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Specs: Max Memory: 64GB DDR4 (DDR4-2133; Max OC: DD4-3200); Slots: 5 PCI-E 3.0 x16, 
1 PCI-E 2.0 x4; Storage: 12 6Gbps SATA, 2 SATA Express, 1 M.2; Rear I/O: 10 USB 3.0, 4 USB 
2.0, 1 optical S/PDIF out, audio I/O, 2 Ethernet (Intel 121 8-V, Intel 1211 -AT), BIOS Flashback 
button, ASUS Wi-Fi GO! module; Form Factor: ATX; Warranty: 3 years 



dual-slot graphics cards without sacrificing 
functionality. 

When it comes to memory, MSI really 
pushes the envelope, as you can install up 
to 128GB of DDR4 memory running at 
3,333MHz. The crazy-fast DDR4 frequency 
was the highest supported among the 
motherboards in our roundup. The X99S 
GAMING 9 AC can work with next-gen 
storage, too, thanks to a SATA Express port 
and a M.2 port. The latter supports up to 
32Gbps transfer speeds (more than three 
times the max theoretical bandwidth of 
SATA Express), using the boards PCI-E 3.0 
x4 interface. 

For more traditional storage, there are 10 
6Gbps SATA ports, six of which can handle 
RAID 0/1/5/ 10 configurations. There are 12 
USB 3.0 ports (eight rear, four internal) and 
six USB 2.0 ports (two rear, four internal) so 
connecting peripherals, external storage, and 
other accessories shouldn't be a problem. 

In the past, we've been impressed with 
MSI's Audio Boost 2 technology, and on 
die X99S GAMING 9 AC, MSI extends its 



Dragon Armor over the audio components 
(and the rear I/O area) to protect against 
electromagnetic interference. Audio Boost 
2 is powered by Creative's Sound Blaster 
Cinema 2 and a bevy of studio-grade 
components, including Nichicon audio 
capacitors and dedicated front and rear 
headphone amplifiers. The motherboard 
is also designed so that USB audio 
devices receive continuous 5V power. The 
supplemental USB power helps to avoid 
sound distortion on USB headphones. 

Two of the key features on gaming 
mice and keyboards are high polling 
rates and support for simultaneous key 
presses, so every mouse movement and 
keystroke is registered. MSI infuses the 
X99S GAMING 9 AG's PS/2 port and top 
two USB 2.0 ports with its Gaming Device 
Port technology. The PS/2 port allows 
for N-Key rollover, while the USB 2.0 
ports can handle a l,OOOHz polling rate. 
Triple gold plating is also used to prevent 
damage to the ports when plugging and 
unplugging connectors. 



CPU readers are likely familiar 
with Killer's network controllers that 
automatically moves game traffic 
to the front of the line. With the X99S 
GAMING 9 AC, MSI installed Killer's 
E2205 Gigabyte LAN controller. You 
don't have to use Killer's tech solely for 
gaming, though; apps like Skype benefit 
from traffic prioritization, too. The X99S 
GAMING 9 AC also comes with wireless 
networking. MSI installs Intel's Dual Band 
Wireless-AG 7260 module. It supports for 
802.11a/b/g/n/ac at speeds up to 867Mbps, 
as well as Bluetooth 4.0. 

When it came to our processor-intensive 
benchmarks, the X99S GAMING 9 
AC was exceptional. It delivered the best 
numbers in POV-Ray (2810.95 pixels per 
second), Cinebench 15 (1384 points), and 
SiSoftware Sandra 2014 SPl's Dhrystone 
Integer Native AVX2 (280.39 GIPS) and x32 
Multi-Media Integer AVX2 (448Mpixels per 
second). The 56fps in Metro: Last Light and 
58.5fps in Aliens Vs. Predator frame rates 
tied for first place. The variety of benchmarks 
where the X99S GAMING 9 AC outpaced 
the competition shows how well MSI has 
optimized the X99 chipset. 

It's clear that the X99S GAMING 
9 AC is an outstanding performer, and 
the livestreaming additions make this 
motherboard a winner for CPU readers 
looking to broadcast their gameplay. We also 
like the look of the Dragon Armor on this 
motherboard. It's well executed and adds 
color without going overboard. The additions 
of Audio Boost 2, a Killer NIC, and the 
Gaming Device Port round out an excellent 
package of feamres for gamers. 

ASUS X99-DELUXE 

When it comes to enhancing a chipset, 
ASUS is one of the best. The X99-DELUXE 
comes with improvements to the X99 s CPU 
socket, memory speed, storage capabilities, 
audio quality, and connectivity. ASUS also 
bundles its exclusive hardware and software 
for wireless charging, a home cloud sever, and 
automatic optimization. It's fully loaded. 

To start off, ASUS has essentially modded 
Intel's LGA2011-V3 socket. The ASUS OC 
Socket provides more pins than the reference 
LGA2011-v3 socket. Intel's Haswell-E 
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Specs: Max memory: 128GB DDR4 (DDR4-2133; Max OC: DD4-3000); Slots: 5 PCI-E x16, 1 
PCI-E x4; Storage: 10 6Gbps SATA, 2 M.2 (1 slot E, 1 slot M); Rear I/O: 4 USB 3.0, 6 USB 2.0, 
1 optical S/PDIF out, audio I/O, 2 Ethernet (Intel 1217 NIC, Intel 1210 NIC), BIOS/CMOS reset 
button; Form Factor: E-ATX; Warranty: 3 years 



processors can take advantage of the extra pins, 
because the LGA (land gird array) is designed 
with more contacts than what's available on 
the reference socket. The ASUS OC Socket 
activates those contacts when you overclock 
or tweak system voltages. According to ASUS, 
the end result is more stable overclocks, higher 
DDR4 frequencies, and lower memory 
latency. The OC Socket also complements 
ASUS' T-Topology circuit design, which helps 
to drive faster memory frequencies. The X99- 
DELUXE supports speeds up to 3,200MHz. 

The X99-DELUXE benefits from ASUS 
5 -Way Optimization, which is basically a 
system-wide hardware tuning tool. It touches 
CPU performance, power efficiency, power 
delivery, fan speeds, and even audio and 
networking settings. If manual overclocking 
is more your thing, you can use the TPU 
(Turbo Processor Unit) feature of ASUS' 
AI Suite 3 utility. You can also overclock on 
the fly using the Turbo App. This program 
lets you create custom overclocking profiles 
and apply them when necessary. All of this 
overclocking goodness is supported by smart 
power management hardware. The X99- 
DELUXE's DIGI+ Power Control delivers 
8-phase power to the CPU and 4-phase 
power to the DRAM. 

ASUS knows that the speed of PC can 
be massively influenced by your system 
storage, so the X99-DELUXE is brimming 
with capabilities for lightning-fast storage. 
The motherboard has two SATA Express 
controllers; one is powered by an ASMedia 
SATA Express controller, while the other 
shares bandwidth with the X99-DELUXE's 
PCI-E x4 slot. An M.2 port is provided and 
shares bandwidth with the bottom PCI-E 
xl6 slot. As such, you could use both M.2 
and SATA Express devices on the X99- 
DELUXE. The bundled ASUS Hyper M.2 
X 4 interface card, which can operate in 
both PCI-E 3.0 and PCI-E 2.0 slots, fiirther 
expands your M.2 storage options. This way, 
you can install the Hyper M.2 x 4 into any 
PCI-E slot. With a PCI-E 3.0 connection, 
it'll support a bandwidth of 32Gbps. When 
connected to a PCI-E 2.0 x4 slot, bandwidth 
peaks at lOGbps. 

Of course, ASUS also includes ports for 
current storage and peripheral devices. There 
are 12 6Gbps SATA ports, four of which are 



shared with the two SATA Express ports. A 
Thunderbolt header that supports 20Gbps 
speeds is available, too. You'll just need to 
add an ASUS ThunderboltEX II card to your 
system to enjoy Thunderbolt 2 connectivity. 

ASUS' Crystal Sound 2, hidden beneath 
the white shield running along the X99- 
DELUXE's backplane, consists of premium 
audio components, analog and digital 
shielding, audio presets, and 7.1 -channel 
surround sound. It all works together to 
deliver exceptional sound clarity and fidelity. 
In terms of the audio components, ASUS 
uses Japanese audio capacitors designed to 
deliver a warm, natural, and immersive sound, 
while the built-in amp can drive loads up to 
600 ohms. The X99-DELUXE even lets you 
switch the amp's buffer between front and rear 
audio outputs. And to reduce the possibility 



of crosstalk, ASUS physically separates the left 
and right audio channels on the PCB. 

Two NICs are provided, and both are part 
of Intel's Gigabit LAN lineup (the 121 8-V and 
i211-AT). ASUS Turbo LAN technology is 
available to shape network traffic. ASUS also 
integrates its 3x3 802.1 lac Wi-Fi module into 
the rear panel. This 802.11a/b/g/n/ac dual- 
band wireless module can impressively handle 
wireless speeds up to 1.3Gbps, as well as 
TurboQAM and beamforming. The module 
supports Bluetooth 4.0 too. The networking 
components work with ASUS HomeCloud 
Server for remote desktop control, file transfer 
between your PC and mobile devices, and 
media streaming to iOS and Android devices. 

In 3DMark Professional's Fire Strike 
Extreme test, the overall score of 5321 was 
the top mark in our roundup. As you might 
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expect, it also produced the best results in 
several 3DMark subtests, including Graphics 
Score (5428), Graphics Test 1 (30.67fps), 
Graphics Test 2 (19.19fps), and Combined 
Test (11.52fps). The X99-DELUXE 
also posted some of the best numbers in 
SiSoftware Sandra's Memory Bandwidth test, 
including 45.28GBps in the Integer test and 
45.52GBps in the Floating test. 

The X99-DELUXE is ideal for discerning 
builders who want overclocking capabilities, 
plus extras that ensure they'll have top-notch 
audio, networking, and storage. The 5 -Way 
Optimization feature is great for system 
builders who want to optimize performance 
at the push of a button. 

EVGA X99 Classified 

EVGA's Classified motherboards were 
always a popular choice for our Dream PC 
competition, where boutique PC builders 
would send the best they had to offer. System 
builders often explained that the Classified 
motherboards provided them with the best 
overclocking and multi-CPU support. 
The X99 Classified is no different. The 
motherboard is laden with additions that 
make it an overclocking demon. 

How exactly does the X99 Classified put 
groundbreaking Haswell-E performance 
within your reach? To help you get aggressive 
with your overclocking, EVGA provides two 
8 -pin CPU headers that can deliver up to 
600 watts to your Haswell-E processor. A 10- 
phase VRM feeds the CPU with clean power. 

Of course, the X99 Classified works with 
fast memory. It can handle DDR4 modules 
clocked up to 3,000MHz. Best of all, the 
eight DIMMs on this motherboard support 
as much as 128GB of memory, so you can 
populate them with 16GB modules when 
they become available. 

Overclocking the X99 Classified is a 
simple affair with EVGAs E-LEET X Tuning 
utility, which lets you set QPI and system 
voltages in Windows. The X99 Classified also 
offers a series of EZ Voltage read points and 
Probe It connectors to let you easily attach 
and hold multimeter leads. 

The X99 chipset is great for multi-GPU 
configurations, and EVGA delivers support 
for up to 4-way SLI and CrossFire. You can 
provide extra power to the PEG slots via a 



6-pin PCI-E connector on the bottom of the 
motherboard, which should help to improve 
stability in SLI or CrossFire setups. Those 
with custom liquid-cooling loops (or LN2 
overclockers) will like that EVGA provides 
a set of PCI-E disable switches, so you can 
turn off a graphics card and troubleshoot 
problems without needing to physically 
remove the card from the loop. 

EVGA opted not to include SATA 
Express ports on the X99 Classified, but it 
did include two M.2 sockets — a slot E and a 
slot M. The slot M socket shares bandwidth 
with the PCI-E x4 slot and will typically be 
utilized for PCI-E-based storage devices. The 
M.2 slot E socket shares bandwidth with 
third USB 2.0 port and is generally designed 
for wireless networking cards. 

Even the audio is extreme on the X99 
Classified. The board features Creative's 
Sound Core3D to deliver high-fidelity, 
24-bit audio. Creative Sound Core3D 
uses a discrete quad-core audio processor, 
and EVGA pairs it with Creative's Sound 
Blaster Recon3D software. One of the 
great features of Recon3D is a Scout 
Mode that lets you hear in-game enemies 
from further away. Dedicated shielding 
and a separate audio ground minimize the 
chance of audio distortion. 

The EVGA X99 Classified tied for top 
frame rates on Metro: Last Light (56fps). 
The motherboard also did well in our 
processor-intensive tests, as it delivered the 
second highest marks in Cinebench 15 
(1325) and the x32 Multi-Media Integer 
AVX2 test (440 Mpixels per second) in 
SiSoftware Sandra 2014. 

Anyone with plans to overclock Haswell-E 
should strongly consider EVGA's X99 
Classified. There's an arsenal of hardware and 
software to shoot for a monster overclock. It's 
a compelling option for gamers, too. The X99 
Classified certainly lives up to its pedigree. 

GIGABYTE GA-X99-UD5 WIFI 

GIGABYTE has upped its reliability game 
for its X99 armada. All of the company's 
X99 motherboards use IR (International 
Rectifier) digital power controllers to make 
certain that your Haswell-E processor receives 
that exact amount of power it needs. The 
GA-X99-UD5 WIFI features IR's digital 



PWM controllers and PowIRstage ICs 
that can precisely detect the amount of 
current reaching your processor. The power 
data helps the digital controllers evenly 
distribute thermal loads between individual 
PowIRStage ICs, lowering the chance of 
overheating and extending the life span of 
your motherboard. The UD5 designation in 
the GA-X99-UD5 WIFI also means that this 
motherboard features GIGABYTE'S Ultra 
Durable technology 

Like many previous GIGABYTE 
motherboards, there's an OC cluster in the 
upper right corner. The cluster includes 
a BIOS switch, onboard power and reset 
buttons, a clear CMOS button, a Direct to 
BIOS button, and a debug LED. 

Besides the IR digital power 
enhancements, GIGABYTE has also 
upgraded its Ultra Durable technology with 
its X99 lineup. GIGABYTE adds server- 
grade chokes that are designed to improve 
power delivery to the VRM and minimize 
heat generated during power loss. The GA- 
X99-UD5 WIFI also has improvements to 
the motherboard's critical sockets and slots. 
The GA-X99-UD5 WIFI uses 30^ gold 
plating on the CPU socket, as well as the 
DIMM slots and PCI-E slots. The thicker 
gold plating helps delivers better connectivity, 
reliability, and longevity. 

GIGABYTE alters the X99 chipset's 
PCI-E architecture to better utilize the 
PCI-E lanes in your Haswell-E processor. 
With the stock chipset, the four primary 
PCI-E lanes support x8 speeds for a total 
bandwidth of 256Gbps. GIGABYTE adds 
an onboard clock generator and provides 
a direct connection for one of the PCI-E 
lanes to the Haswell-E processor to increase 
four-way bandwidth to 320Gbps. This allows 
you to create a four-way GPU configuration 
(x8/x8/xl6/x8) that uses all 40 PCI-E lanes 
in the 5960X and 5930K processors. The 
GA-X99-UD5 WIFI supports both four-way 
SLI and CrossFire configurations. 

GIGABYTE loads up the GA- 
X99-UD5 WIFI for PCI-E-based storage, 
too. You'll find one SATA Express port 
and one M.2 port that both support up 
to lOGbps data transfer speeds. These 
ports both share bandwidth with the 
SATA 4 and 5 connectors, so when one 
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is populated, the other ports will be 
unavailable. There are a total of 10 6Gbps 
SATA ports, and six of the ports support 
RAID 0/1/5/10 configurations. 

The GA-X99-UD5 WIFI is 
Thunderbolt-ready. Just add one of 
gigabyte's Thunderbolt 2 add-in 
cards, and your rig can support 
Thunderbolt devices with an available 
bandwidth of 20Gbps. 

A second M.2 port is available on 
the motherboard, but GIGABYTE fills 
it with a wireless module that gives 
you dual-band 802. 1 la/b/g/n/ac and 
Bluetooth 4.0. The module is built right 
into the rear I/O panel, so all you'll 
need to do is connect the provided 
antennas and your system is set up for 
wireless access. For wired networking, 
the GA-X99-UD5 WIFI comes with 
two Intel Gigabit LAN controllers that 
support teaming to deliver bandwidth 
up to 2Gbps. You'll also be able to 
manage network traffic using the 
included cFos Speed software. And 
because the software monitors network 
traffic at the application layer, you'll 
be able to prioritize performance for 
specific applications. 

Realtek's ALC1150 brings the sound. 
This HD audio codec is multi-channel 
monster with a 115dB SNR. For great 
voice fidelity, there are two stereo ADCs 
(analog-to-digital converters) that 
work with high-quality microphone 
array technology, such as acoustic echo 
cancellation, beamforming, and noise 
suppression. The ADC supports up to 
104dB SNR recording quality. Like 
many motherboards in this roundup, 
GIGABYTE separates the left and 
right audio channels onto different 
PCB layers to avoid crosstalk. You 
can program the LEDs on the board's 
audio guard light path and the rear I/O 
panel to flicker along with your music's 
rhythm, pulse, remain continuously lit, 
or turn off. 

gigabyte's GA-X99-UD5 WIFI 
kept up with the competition in our 
benchmark results. In our games tests, 
Metro: Last Light ran at 55fps, while 
Aliens vs. Predator hit 58.3fps. The 



board also did well in CrystalDiskMark, 
producing top marks with transfer rates 
of 300MBps in the Sequential Write 
and 31.58MBps in the 4KB Random 
Read QDl tests. When it came to 
processor-intensive benchmarks, 
the GA-X99-UD5 WIFI was near 
the top of SiSoftware Sandra 20l4's 
x32 Multi-Media Integer AVX2 test 
(431.83Mpixels per second), as well as 
the xl6 Multi-Media Single-float FMA 
test (432.7Mpixels per second). 

Gamers using multi-GPU setups 
should like the bandwidth boost provided 
to the motherboard's PCI-E xl6 slots. 
The yellow LEDs on this motherboard 
are definitely eye-catching, too. The GA- 
X99-UD5 WIFI is as tough as they come, 
and when you're ponying up serious bank 
for a Haswell-E processor, it's nice to 
know your investment is well protected. 



An X99 Choice 

Really, we don't think that you can go 
wrong with any of these motherboards, 
but certain motherboards will likely call 
out to you more than others. There's no 
doubt that MSI's X99S GAMING AC 
is a great choice for gamers who love to 
livestream. All of these motherboards 
come with some pretty impressive 
overclocking chops, but the EVGA X99 
Classified might just be the best of the 
bunch. ASUS' X99-DELUXE has just 
about every imaginable new piece of tech, 
and ASUS knows how to make the most 
of it. gigabyte's GA-X99 UD5 WIFI 
is engineered to be so reliable that it's 
hard to believe it would ever fail. Extreme 
performance awaits; the choice is now up 
to you. 

BY Nathan Lake 




GA-X99-UD5 WIFI 

$299.99 
GIGABYTE 
www.gigabyte.us 



Specs: Max Memory: 64GB DDR4 (DDR4-2133; Max OC: DD4-3000); Slots: 4 PCI-E x16, 3 
PCI-E x1; Storage: 10 6Gbps SATA, 1 SATA Express, 1 M.2; Rear I/O: 8 USB 3.0, 2 USB 2.0, 
1 optical S/PDIF out, audio I/O, 2 Ethernet (Intel Gigabit LAN), 1 Clear CMOS button, 1 CPU 
overclocking button, 1 Fast boot button; Form factor: E-ATX; Warranty: 3 years 
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n he Loop 

Manage Your Liquid Assets 




When you own an air cooler, it's not 
hard to determine when it needs a 
httle maintenance. That suffocating layer 
of dust that builds up between the fins 
of a heatsink practically screams, "Clean 
me!" All you need is a pair of eyes and a 
can of compressed air to restore that grimy 
heatsink back to its original condition. 

Keeping a custom liquid-cooling 
system in top form isn't that simple. 
Yes, you can easily eyeball the coolant 
level in your reservoir and top it off if it 
looks low . . . but should you? When is 
it better to simply drain the entire loop 
and start over with fresh coolant? Is a 
24-hour leak test truly necessary? These 
questions and more abound. 




Meet your new best friend, a PSU ATX bridge adapter, which lets 
you power your liquid-cooling setup's pump without turning on 
your system's other components. Using the bridge adapter lets 
you fill and leak-test your loop without the fear of stray coolant 
frying your expensive components. 



This month, we have the inside scoop on 
all things coolant — filling, flushing, refilling, 
leak-testing, and so on. We talked with EK 
Water Blocks CEO Mark Tanko about the 
ins and outs of proper loop maintenance. 

Fill 'ErUp 

If you take the right steps during initial 
setup, you can save yourself a lot of hassle 
when the time comes to give your liquid- 
cooling system a tune-up. For starters, we 
recommend using a reservoir that has an extra 
Gl/4 port that you can use as a drain port. 
This gives you a relatively easy way to empty 
your loop of the vast majority of coolant. If 
you can, try to install your reservoir in a place 
that gives you easy access to the drain port. 

"It may take you an 
extra 20 minutes, but it 
will save you lots of time 
and effort when it comes 
to draining the loop down 
the road," Tanko says. "Fill 
and drain ports make your 
life significantly easier." 
Tanko adds that all EK- 
Reservoir systems have an 
extra Gl/4 port that serves 
as a dedicated drain port. 

You should allow your- 
self similar access to your 
reservoir's fill port. One 
of our favorite tricks 
for filling a loop with a 
reservoir that's tucked out 
of reach is to use a small 
funnel connected to a 
section of tubing. For 
reservoirs that fit in a 5.25- 
inch bay, you may have 
to add some slack to your 
tubing in order to pull out 
the reservoir far enough to 
expose the fill port. 




Having a reservoir with a dedicated drain 
port makes flushing your loop immeasurably 
easier and much less messy. 



The dangers of damaging powered electrical 
components are obvious, but they're easy to 
avoid as long as you use a PSU ATX bridge 
adapter (or hotwire it yourself) to power your 
loop's pump independent from the rest of your 
system components. This lets you circulate 
coolant through the loop without turning on 
your system. Tanko says you can gradually 
add coolant to your loop until both the loop 
itself and the reservoir are considered fijll — 
where the coolant level is roughly one half- 
inch below the top of the reservoir. 

We're generally more concerned about the 
users who are afraid of overfilling their loop 
and wind up underfilling it by mistake. "If you 
underfill your loop, you put your pump — 
and by extension your components — at risk," 
Tanko says. "If your pump is not getting 
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The Plasticizer 
Predicament 

Coolant isn't the only part or your loop that 
could wear out. Depending on the type of 
tubing you used in your liquid-cooling system, 
you run the risk of encountering a nasty little 
gremlin called plasticizer. Plasticizer is an 
additive that helps make tubing more pliable, 
which isn't inherently bad, but over time it can 
leach out and really gum up the works, literally, 
leaving gunk and grime stuck to your liquid- 
cooling hardware. Signs of plasticizer leaching 
out include cloudy coolant and/or decreased 
performance. You can confirm plasticizer by 
splitting a section of your loop's tubing; a white 
film on the inside wall is damning evidence. 

Now, you could replace that tubing with 
more of the same, if you have extra, or 
you could get new tubing that won't suffer 
from plasticizer leaching. EK-Tube ZMT, 
which is available at EKWB's online shop, 
is one example of flexible tubing that 
doesn't have this problem. 




enough water and running 'dry' it will die. 
If your pump dies, you run the risk of your 
components overheating." 

Leak Testing, Bubble Bleeding 

With your liquid-cooling system set up 
and topped off with coolant, it's time to 
confirm that the loop is watertight. A leak test 
is self-explanatory, and you'll want to run your 
setup at least 24 hours to be sure no coolant is 
seeping out. A full-day leak test is the generally 
agreed upon consensus for two reasons: Even 
the sneakiest leaks will be exposed afi:er 24 
hours, and any air bubbles in the loop will 
be gone. Once you've completely bled the 
air bubbles from the loop, you'll probably 
notice the coolant level in your reservoir has 
dropped slightly. Adding more coolant once 
your loop has been bled helps ensure that there 
is adequate fluid in your loop so your pump 
won't run dry. 

Have plenty of paper towels on hand for 
leak-testing your liquid-cooling. "Do not 
cheap out here," Tanko says. "Put towels 
everywhere, on every single electrical 
component and anywhere else that has 
fittings." As Tanko hinted at, you'll want to 
concentrate your paper towels around your 
fittings (or hose clamps and barbs, if you're 
old school like that), keeping the towels in 
place with tape, if necessary. 

Start your liquid-cooling system, again 
using the PSU ATX bridge adapter. If 
coolant does happen to rain down on your 
components, you'll be in exponentially better 
shape if those components aren't powered 
on during the leak test. Tanko's process for 
dealing with sprung leaks during testing is 
simple and sensible. 

"Shut down everything immediately, 
wipe up any leaked fluid, and inspect the 
surrounding area," he says. "If you can solve 
your problem by simply tightening a fitting 
and not breaking down your loop, cool! If 
you can't, be ready to take your loop apart. 
Do what is necessary to solve the leak." 

The first 10 minutes of the leak test are the 
most crucial, as most serious leaks will make 
their presence known in short order. After 
that, check the loop periodically until your 
liquid-cooling system has run uninterrupted 
for 24 hours without leaking. 



Check The Born-On Date 

Much like that bottle of suds hiding in 
the back of the fridge for months on end, 
coolant can go skunky Of course, skunky 
in this case might not cause your face to 
pucker, the result is just as bitter. According 
to Tanko, the anti-corrosive additives in 
coolant begin to lose effectiveness over 
time — in the case of EKWB's EK-Ekoolant, 
about a year from when you pour it into 
your loop. Corrosion is bad news, so don't 
let your coolant linger long enough for it to 
be an issue. 

As long as you keep it in the bottle, 
Tanko says that all EK-Ekoolant has a shelf 
life of two years. EK marks every bottle with 
a number that lets you determine when the 
coolant was mixed. 

The Drain Game 

Once you've decided it's time to flush 
your loop, grab a bucket or bowl and some 
dishcloths, and then disconnect the tubing 
at the lowest point in the loop. Usually 
this is the pump or the radiator. As we 
mentioned, a reservoir with a built-in drain 
port is your best friend. Drain as much 
coolant as you can at the bottom and then 
move up your loop, disconnecting and 
draining the next piece. 

Your next step is flushing out any old 
coolant still clinging to the insides of 
your waterblock(s) and radiator(s). A 
lot of people will tell you that sending 
a current of hot water through each 
liquid-cooling component will do the 
trick, and that's not a bad way to start, 
but we like to be meticulous. For one 
thing, we prefer to uninstall and then 
open up our waterblocks so we can 
thoroughly clean them. 

Not all waterblocks are created equal, 
of course, but EKWB has a handy 
online guide ( bit.ly/lnUmlZF ) that helps 
you clean its blocks. It's a surefire way 
to rid your liquid-cooling components 
from any impurities that may have 
accumulated over time. Like most 
enthusiast endeavors, fully flushing each 
piece requires diligence. 

"You will have to disassemble the blocks 
and allow them to dry," Tanko says. "Radiators 



will have to be shaken every so often and 
allowed to drain for long hours." 

We Can Refill It . . . 

Flushed and fresh, your liquid-cooling 
components should have a new lease 
on life. Reinstalling each part should be 
a piece of cake — remember, you've done 
this before. Refill your loop, retest all your 
connections again (for 24 hours, don't be 
lazy), fire everything up, and watch the 
mercury drop. I 
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PNY GeForce GTX 
780 XLR8 
Overclocked Series 

One thing we like about well-established 
components is that engineers have 
had time to thoroughly test and optimize 
them to give you the most bang for your 
buck. With the GeForce GTX 780 XLR8 
Overclocked Series, PNY has punched up 
the base, boost, and memory clocks to make 
it one of the fastest GTX 780s available. 
The card looks blazing-fast on paper, but is 
it worth the wait? 

The GeForce GTX 780 XLR8 Over- 
clocked Series features NVIDIA's 28nm 
GKllO GPU, which boasts 2,304 CUDA 
cores and a 384-bit memory interface bus. 
A reference GTX 780 features a base clock 
of 863MHz and a boost clock of 900MHz, 
but on this card PNY dials in base and boost 
clock speeds of l,006MHz and l,059MHz, 
respectively. Similar to a reference GTX 780, 
the GeForce GTX 780 XLR8 Overclocked 
Series comes with a 3GB GDDR5 frame 
buffer, but PNY pushes the memory clock 



speed from l,502MHz 
to l,552MHz. Quad- 
pumped, the effective 
memory frequency 
goes from 6,008MHz 
to 6,208MHz. PNY 
even backs these lofty 
frequencies with a lifetime 
warranty if you register 
the card. That's the kind 
of manufacturer support 
we can get behind. 

To handle the over- 
clocks, PNY adds some 
hardcore cooling. A 
massive heatsink runs 
across much of the 
GeForce GTX 780 XLR8 
Overclocked Series' nearly 12-inch length. 
The heatsink is decked out with four 6mm 
heatpipes that wind through an array of 
aluminum fins. The cooler's three fans, two 
75mm and one 80mm, quickly dissipate 
heat; PNY uses ball bearing fans to ensure 
reliability. Because the heatsink shroud isn't 
fiilly enclosed, the fans will exhaust some heat 
into your case when the GPU is under load. 
You'll want to make sure that your system has 
good airflow around the GPU. 

Aesthetically, the sides of the shroud have 
a shiny, textured black finish, while the top 
showcases PNY's striking black and gold 
color scheme. You'll find the following four 
video outputs on the card's backplane: two 
dual-link DVI, one DisplayPort 1 .2, and one 
HDMI 1 .4b. For power, you'll need an 8-pin 
and a 6-pin PCI-E connector. The GeForce 
GTX 780 XLR8 Overclocked Series also 
supports NVIDIA's 3D Surround, SHIELD, 
and G-Sync. 

When it comes to benchmarks, the 
GeForce GTX 780 XLR8 Overclocked Series 
is no slouch. We tested it on a GIGABYTE 
GA-Z97X-UD3H-BK with Intel's Core i7- 
4790K and 8GB of ADATA DDR3-2400. 
At 2,560 X 1,600 and high quality settings, 
the graphics produced 49fps in Metro: Last 



Specs & Scores 


PNY GeForce 
GTX780XLR8 
Overcloclced Series 


Price 


$529.99 


Core clock 


1, 006MHz 


Boost clock 


1, 059MHz 


Memory clock 


1, 552MHz 


Memory interface 


384-bit 


Memory 


3GB GDDR5 


3DMark Professional 
(Fire Strilce Extreme) 


4678 


Graphics Score 


4803 


Physics Score 


12521 


Unigine Heaven 4.0 


(1,920x1,200) 


Score 


1309 


FPS 


52 


Games 


(1,920x1,200) 


Metro: Last Light 
(16XAF) 


72fps 


Aliens vs. Predator 
(4XAA, 16XAF) 


84.3fps 




(2,560x1,600) 


Metro: Last Light 
(16XAF) 


49fps 


Aliens vs. Predator 
(4XAA, 16XAF) 


51.8fps 



Light and 51.8fps in Aliens vs. Predator. 
When we ran Unigine Heaven 4.0 at 1,920 x 
1,200, PNY's card averaged 52fps. 

The GeForce GTX 780 XLR8 
Overclocked Series shows off PNY's expertise 
in taking a great GPU and making it better. 
Add a hfetime warranty to the dynamite 
factory overclock, and you have one 
impressive GTX GeForce 780. ■ 



BY Nathan Lake 



Specs: GPU: 28nm GK110 Kepler; Clocks: 1 ,006MHz (base), 1 ,059MHz (boost), 1,552MHz (memory); Memory bus: 384-bit; Frame buffer: 3GB GDDR5; 
Factory overclocked: Yes; Ports: dual-link DVI-I, DVI-D, HDMI 1.4b, DisplayPort 1 .2 

Test system specs: Processor: Intel Core i7-4790K; Motherboard: GA-Z97X-UD3H-BK; Memory: 8GB ADATA XPG V2 DDR3-2400; Storage: 128GB Crucial 
RealSSD C300; OS: Windows 8.1 Enterprise (64-bit) 



22 October 2014 / www.computerpoweruser.com 



HEAW GEAR 




Becoming a power user is an evolutionary 
process. Take CPU cooling, for example. 
The first cooler you probably installed was 
that small block of metal and whirring 
fan that came in the box of the CPU you 
bought. Realizing the shortcomings of that 
cooler, you moved up to ... a big block of 
metal with a fan that whirred slightly softer. 

But time goes on, you adapt again, this 
time to a closed-loop liquid-cooler. Now 
you're legit (even though you basically 
just installed a heatsink and mounted 
the fan elsewhere). After a while, though, 
you decide that you need more cooling, 
so you evolve again, this time to custom 
liquid-cooling. 

Little did you know, EK Water 
Blocks has been evolving, too. One of 
the company's freshest waterblocks is 
the result of over a year of R&D. EK's 
engineers spent some quality time with 
the EK-Supremacy, and after months 
of poking and prodding, they came up 
with the EK-Supremacy EVO. In reality, 
though, this new block has well beyond 



one year's worth of genetic engineering: 
EK has been playing with waterblock 
DNA for over a decade, so this latest 
offering is extremely refined. 

First, the EK-Supremacy EVO has a 
high-fiow design. According to EK, because 
of the block's low hydraulic restriction, 
you can use the EK-Supremacy EVO 
in loops that may not have the most 
muscular pumps. This is undoubtedly 
an enticing proposition for liquid- 
cooling aficionados who already have 
a watercooling setup but want to 
upgrade their CPU waterblock. The 
EK-Supremacy EVO also has a pair of 
jet plates, each designed to maximize 
current flow according to specific 
processor sockets. For example, Intel 
LGA1150 processors (Haswell) will 
get the most out the J2 jet plate, while 
LGA2011/2011-V3 (Ivy Bridge-E/ 
Haswell-E) CPUs should perform better 
using the Jl jet plate. 

As far as construction goes, the EK- 
Supremacy EVO is arguably second to 



none. The block itself is pure copper, 
and EK has the base polished to a mirror 
finish. Our particular EK-Supremacy 
EVO has the "standard" finish — copper 
plexi — but EK has a dizzying array of 
available finishes (nickel and acetal, 
of course, plus a rainbow of different 
colors), so matching this waterblock to 
your particular system's color scheme is 
no problem. 

We tested the EK-Supremacy EVO 
with a pair of other EK parts, the 
EK-CoolStream PE 240 radiator and 
an EK-SBAY DDC 3.2 PWM pump- 
reservoir combo unit. With our loop 
set up, we strapped the EK-Supremacy 
EVO to Intel's brand-new Core i7- 
5960X Extreme Edition CPU. Then, 
we used Core Temp to keep an eye on 
our processor's thermals, recording the 
average Tmax across all eight of the 
5960X's cores. After letting the CPU 
idle for 10 minutes, the 5960's average 
Tmax was a cool 36.6 degrees Celsius. 
Next, we fired up POV-Ray 3.7 and 
put the EK-Supremacy EVO to work. 
Three concurrent runs barely moved 
the mercury, as the waterblock held the 
average Tmax to a frosty 42.6 C. We 
capped off our stress-testing by assaulting 
the EK-Supremacy EVO with Prime95's 
Small FFTs test. We let this test run 
for 10 minutes, and then recorded an 
average Tmax of 52.4 C. 

The EK-Supremacy EVO looks good 
and performs better. When you're ready 
to climb the evolutionary ladder, this 
waterblock is a great way to get into 
custom liquid-cooling. ■ 



byVince Cogley 

EK-Supremacy EVO 

$81.51 
EK Water Blocks 
www.ekwb.com 



Specs: Base material: Copper; Socket compatibility: Intel LGA775/1 150/1 155/1 156/1 366/201 1/201 1-v3, AMD 754/939/940/AM2/AM2+/AM3/AM3+/FM2/ 
FM2+;G1/4 threaded ports 

Test system specs: CPU: Intel Core i7-5960X Extreme Edition; Motherboard: GIGABYTE GA-X99-UD5 WIFI; RAM: 16GB Crucial DDR4-2133; Graphics: PNY 
GeForce GTX 780 Ti Customized Overclocked; Storage: 240GB OCZ Vertex 3 MAX ICRS; Radiator: EK Water Blocks EK-CoolStream PE 240; Pump/reservoir: 
EK Water Blocks EK-SBAY DDC 3.2 PWM; Windows 8.1 Enterprise 
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Intel 

Core i7-5960X 
Extreme Edition 

We've known for quite a while that there 
would be a Haswell-based Extreme 
Edition processor that brings quad-channel 
memory support and more than twice as 
many PCI-E lanes as the recently launched 
Devil's Canyon processors. Despite our 
utter lack of suspense regarding its existence, 
however, the Core i7-5960X Extreme 
Edition still impressed us once we put it 
through its paces. 

Perhaps knowing how much we've 
been anticipating the launch of this 
processor and platform, Intel shipped 
the 5960X (and an Intel 730 Series 
SSD) in a nifty, hand-painted, hexagonal 
Containment Unit, which dramatically 
lights up and reveals the goods with 
some serious sci-fi flair. 

The 5960X is a 22nm chip that 
consists of 2.6 billion transistors and 
measures 356mm2. This is an octo-core 
processor with Hyper-Threading enabled, 
giving it the muscle to handle 16 threads 
at once. If you regularly work (or play) 
with applications that can utilize more 
than a handful of threads, then this 
processor was built with you in mind. 
When compared to Intel's quad-core Core 



i7-4790K, this processor offers up to 79% 
more multithreaded performance. 

The core clock of this chip is set to 
what at first seems like a modest 3 GHz, 
especially considering that fact that last 
year's Ivy Bridge-E Core i7-4960X is 
clocked at 3.6GHz and has a 4GHz Turbo 
Boost clock. But don't forget there are 
33.3% more cores under the heat spreader 
of this beast, and the maximum TDP is 
140 watts, a mere 10 watts higher than 
that of the 4960X. With Turbo Boost 2.0 
technology, this processor will ramp up to 
3. 5 GHz when there's room in its thermal 
envelope to do so. The chip also features 
a large 20MB Intel Smart Cache shared 
between all cores and SSE4.2, AVX 2.0, 
and AES instruction set extensions. 

Other features that will surely appeal 
to power users include 40 available PCI-E 
3.0 lanes to support up to four discrete 
graphics cards (contingent on motherboard 
support for four-way CrossFireX and/or 
SLI). DDR4 and quad-channel memory 
also come along for the ride, and Intel 
supports DDR4-1333/1600/2133 for a 
maximum theoretical memory bandwidth 
of68GBps. 

During testing, we noticed that scores 
between the Haswell-E Core 17-5 960X and 
the Ivy Bridge Core i7-4960X were not 
very different when the benchmark was 
largely dependent on another component 
(such as in the game tests). Regarding CPU- 
bound tests however, the new processor 
pulled ahead impressively, scoring 14% 
better in Cinebench 11.5 and 23% better 
in POV-Ray 3.7. Memory bandwidth is 
still very similar compared to Ivy Bridge-E, 
but this will change in Haswell-E's favor as 
faster and lower-latency memory becomes 
available next year. 

If you're currently running an Ivy 
Bridge-E system, you won't see huge leaps 
in performance unless you're consistently 
saturating a dozen threads with the 
applications you run. On the other hand. 



Benchmark Results 


Intel Core 
i7-5960X 
Extreme Edition 


SDMark Professional 
(Fire Stril<e Extreme) 


5282 


Graphics Score 


5400 


Physics Score 


15360 


PCIVIarl< 8 




Creative Score 


4697 


SiSoftware Sandra 2014 
Lite SP1 




DhrystoneAVX2 
(GIPS) 


264.21 


Whetstone AVX 
(GFLOPS) 


173.91 


IVIulti-Media Integer 
AVX2 x32 (Mpixels/s) 


431.83 


IVIulti-IVIedia Long-int 
ALU x1 (Mpixels/s) 


108.48 


Multi-Media Quad 
ALU x1 (Mpixels/s) 


3.33 


Integer B/FAVX/128 
(GBps, mem bandwidth) 


42.3 


Floating B/FAVX/128 
(GBps, mem bandwidth) 


43.13 


POV-Ray 3.7 Beta* 


2630.75 


Cinebench 15** 


1313 


Games (2,560x1,600) 




Metro: Last Light 
(16XAF) 


55 


Aliens vs. Predator 
(4XAA, 16XAF) 


58.3 


* pixels per second 




** points 





for those who have reached the upper limits 
of what a dual-channel/quad-core platform 
can deliver, upgrading to the Core 17-5 960X 
makes a lot of sense. ■ 



BY Andrew Leibman 



Specs: Clock speed: 3GHz (base), 3.5GHz (turbo); 8 cores; Unlocked multiplier; Socket LGA201 1 -v3; Quad-channel memory; 20MB Intel Smart Cache; 
Hyper-Threading; Turbo Boost; 22nm; 140W Max TDP 

Test system specs: Motherboard: GIGABYTE GA-X99-UD5; Graphics: PNY XLR8 GeForce GTX 780 Ti Customized Overclocked; RAM: 16GB Crucial DDR4- 
2133; Storage: 240GB Intel 730 SSD; OS: Windows 8.1 Enterprise (64-bit) 
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Mordax 

$79.99 

GX Gaming 

www.gx-gaming.com 




GX Gaming Mordax 



The gaming headsets we've reviewed in the 
past several months all ship with either a 
USB connector or a phono plug connector. 
Powered amplification, LED lighting, and 
some virtual surround sound features are 
possible with the former headsets. With the 
latter, you aren't restricted to only using them 
with a PC. GX Gaming's Mordax universal 
amplified gaming headset stands apart thanks 
to its inclusion of both connector types. 

The dirty little secret for most of us is 
that, while we love PC gaming, we are also 
big fans of games in general, regardless of the 
platform. The Mordax is unique in that we 
can use it with a PS3, Xbox 360, Mac, and, 
of course, PC. When plugged into a PC or 
Mac, the Mordax uses the USB connector 
to transmit audio and power the internal 
amp. If you want to use the phono plug with 



a smartphone, tablet, or other analog audio 
device, you'll need a power source for the 
headset's USB connector. RCA cables and a 
2.5mm headphone cable are also bundled for 
connecting the Mordax to a game console. 

When it comes to sound quality, the 
powered amp really delivers. The 40mm 
drivers in the Mordax absolutely hum 
with deep bass, and midrange and higher 
frequency sounds come across with a rich 
clarity you'll not get with an unpowered 
headset. Frequency response is a wide 
20Hz to 20kHz, and sensitivity is rated 
at 117dB. The omnidirectional flexible 
mic is detachable and has a lOOHz to 
lOkHz frequency response and a -54dB 
sensitivity (+/-3dB). 

The Mordax features large oval cans 
with pleather-covered foam cushions. The 



padded headband is similarly outfitted, 
and you can add about an inch of length 
to either side with a gentle tug. Both cans 
have a shiny black plastic finish, with 
the GX Gaming logos and a U-shaped 
piece of green plastic to add some color. 
The unit is comfortable to wear for long 
gaming sessions. We also like the in-line 
volume and mute controller. This part 
also features a PC/GAME switch, which 
lets you switch between USB-based or 
analog audio sources. 

If you're looking for a headset that 
can do double duty for a game console 
or PC, out of the box, then the GX 
Gaming Mordax should be at the top of 
your list. ■ 



BY Andrew Leibman 



Specs: Drivers: 40mm neodymium; Frequency response: 20Hz to 20kHz; Sensitivity: 1 1 7dB; Impedance: 32 ohm; Mic sensitivity: -54dB +/-3dB; Mic 
frequency response: 100Hz to 10kHz; In-line volume control; Cable length: 10 feet; Connectors; USB, phono; Extras: Removable flexible microphone, 
built-in amplifier, RCA cable, 2.5mm phono cable 
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GIGABYTE GA-Z97X-UD3H-BK 




Let's face it, power users can be 
very tough on their components, 
especially the motherboard. We use 
big-time hardware that generates 
a lot of heat, then we overclock it, 
generating more heat. We ratchet up 
voltages, overclock more, and hope 
that everything holds together. It goes 
without saying that the motherboard, 
ground zero for this punishment, needs 
to be tough. 

The GA-Z97X-UD3H-BK is part of 
gigabyte's impressive Black Edition 
lineup. To gain entry into this club, the 
motherboard had to pass a 168-hour 
stress test. Of course, this Z97-based 
motherboard also boasts GIGABYTE'S 
Ultra Durable components. The GA- 
Z97X-UD3H-BK isn't just about 
durability, though. GIGABYTE adds 
SATA Express and M.2 connectivity, 
network traffic management, and a 
rear audio amplifier to support high- 
quality headphones. 

We've talked about GIGABYTE'S 
Ultra Durable technology at length 
in the past, but a quick refresher 
never hurt. High-quality capacitors 
are one of the key Ultra Durable 
components. GIGABYTE uses black 
solid state capacitors that can operate 
at maximum efficiency for at least 
10,000 hours. GIGABYTE also loads 
this motherboard with twice the copper 
found in typical PCBs, so it'll be able 
to handle higher power loads and better 
dissipate heat. 

GIGABYTE makes sure the 
sockets and ports are protected, 
too. For instance, the CPU socket is 
gold-plated to avoid corroded pins. 
GIGABYTE guards the USB and LAN 
ports from electrostatic discharge by 
including a dedicated protection filter. 
The PCB's integrated circuits also 
feature anti-surge protection. Now, 
onto the fun stuff 

If you're planning on a multi-GPU 
setup, know that the GA-Z97X- 



UD3H-BK supports three-way CrossFire 
or two-way SLI. The bottom PCI-E xl6 
slot shares bandwidth with the board's 
three PCI-E xl slots, and when that 
bottom PCI-E xl6 slot is populated, 
all of the xl slots will be unavailable. 
The PCI-E xl slots are nicely arranged. 
There's one xl slot above the top 
PCI-E X 16 slot and two below it. This 
slot layout should ensure that two 
of the xl slots are always available, even 
if you install two dual-slot graphics 
cards. GIGABTE also throws in a legacy 
PCI slot. 



If you have high-speed DDR3, 
you'll be able to use it on the 
GA-Z97X-UD3H-BK. The 
motherboard can handle up to 
32GB DDR3 clocked at a staggering 
3,100MHz. Of course, GIGABYTE 
also provides support for Intel's XMP 
memory configurations. For storage, 
you'll find six 6Gbps that support 
RAID 0/1/5/10. And, as previously 
mentioned, you'll be able to use a 
SATA Express or M.2 storage device, 
but not both at the same time; on 
the GA-Z97X-UD3H-BK, the two 



26 October 2014 / www.computerpoweruser.com 



HEAW GEAR 




interfaces share bandwidth. When you 
install an M.2 SSD, the motherboard 
will disable the SATA connectors 4 and 
5, which are the ports co-opted by the 
SATA Express port. 

To give you more control over your 
network traffic, GIGABYTE provides 
cFos Speed, which is an application 
that works hand in hand with Intel's 
Gigabit LAN controller. GIGABYTE 
indicates that the cFos Speed app 
functions like a network driver, so 
it'll work with specific applications 
to optimize network performance. 
According to GIGABYTE, cFos should 
help reduce ping times, which is 
crucial for online gaming. 

If you're a gamer (or anyone would 
appreciates good sound, really), you 
should like the audio capabilities 
integrated into the GA-Z97X- 
UD3H-BK. It all starts with Realtek's 
ALC1150 high-definition audio codec. 
The ALC1150 codec supports high- 
quality voice capture, as it can work with 
microphones that use echo cancellation, 
beamforming, and noise suppression 
technologies. A high-capacity amplifier 
is built into the GA-Z97X-UD3H-BK 



GA-Z97X-UD3H 

$169.99 
GIGABYTE 
www.gigabyte.us 



to drive up to 600-ohm loads for 
crisp, clear sound with professional 
headphones. The GA-Z97X-UD3H-BK 
minimizes audio distortion, too, thanks 
to a dedicated section of PCB for the 
audio components. GIGABYTE has 
even separated the left and right audio 
channels to eliminate crosstalk between 
the stereo channels. 

The GA-Z97X-UD3H-BK muscled 
through our bevy of benchmarks with 
no problems. We tested the motherboard 
with Intel's new Core i7-4790K, 8GB 
of ADATA XPG V2 DDR3-2400, 
and a PNY GeForce GTX 780 XLR8 
Overclocked Series. The motherboard 
posted good marks in processor-intensive 
tests, including 891 points in Cinebench 
15 and 1796.04 pixels per second in 
POV-Ray 3.7. In our game tests, which 
we ran at 2,560 x 1,600, the GA-Z97X- 
UD3H-BK delivered 51.8fps in Aliens vs. 
Predator and 49fps in Metro: Last Light. 

Thus far, we've been impressed 
with gigabyte's lineup of Z97 
motherboards. The GA-Z97X-UD3H-BK 
is built to last, and there are plenty of 
features to please gamers and enthu- 
siasts alike. Priced at $169.99, the 



Benchmark Results 
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Physics Score 



Creative Score 

SiSoftware Sandra 2014 
Lite SP1 

DhrystoneAVX2 
(GIPS) 

Whetstone AVX 
(GFLOPS) 

IVIulti-IVIedia Integer 
AVX2 x32 (Mpixels/s) 

Multi-Media Long-int 
ALU x1 (Mpixels/s) 

Multi-Media Quad 
ALU x1 (Mpixels/s) 

Integer B/FAVX/128 
(GBps, mem bandwidth) 

Floating B/FAVX/128 
(GBps, mem bandwidth) 

POV-Ray 3.7 Beta* 

Cinebench 15** 

Games (2,560x1,600) 

Metro: Last Light 
(16XAF) 

Aliens vs. Predator 
(4XAA, 16XAF) 

* pixels per second 



GIGABYTE GA- 
Z97X-UD3H-BK 



GA-Z97X-UD3H is well within reach 
for most power users. If you have Devil's 
Canyon is on your radar, then you'd 
better put this motherboard there, too. ■ 

BY Nathan Lake 



Specs: Max memory: 32GB (DDR3-1600; DDR3-3100 max OC); Slots: 2 PCI-E 3.0 x16, 1 PCI-E 2.0 x16, 3 PCI-E x1; 1 PCI; Storage: 1 SATA Express, 1 M.2, 
6 6Gbps SATA; Rear I/O: 1 HDMI, 1 DVI-D, 1 VGA, 1 Optical S/PDIF, audio I/O, 4 USB 3.0, 4 USB 2.0, 1 Ethernet, 1 PS/2; Form Factor: ATX; Warranty: 3 years 
Test system specs: Processor: Intel Core i7-4790K; GPU: PNY GeForce GTX 780 XLR8 Overclocked Series; Memory: 8GB ADATA XPG V2 DDR3-2400; 
Storage: 128GB Crucial RealSSD C300; OS: Windows 8.1 Enterprise (64-bit) 
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STEIGER DYNAMICS LEET Reference 
Living Room PC 



STEIGER DYNAMICS endeavors 
to bring you the most immersive 
entertainment experience possible 
with exquisite, high-end PCs designed 
for use in the comfort of your living 
room. This company's handcrafted 
living room PCs are much more than 
your average HTPC. For example, the 
LEET Reference Living Room PC sent 
to us features two EVGA GeForce GTX 
TITAN Z graphics cards. STEIGER 
DYNAMICS CEO Martin Gossner 
says, "This kind of graphics horsepower 
allows for ultra-quality native 4K gaming 
with constant 60-plus frame rates, and 
doing this on a large-screen 4K TV 
with real surround sound is the most 
immersive form of gaming possible." 
Of course, the LEET Reference delivers 
media center functionality, too, so you 
can watch live TV and Blu-ray Discs and 
stream multimedia. 

A great living room PC starts with an 
elegant case. STEIGER DYANMICS 
engineers its own chassis, and the LEET 
is a full aluminum case made from a 
one-piece, 0.2-inch-thick shell. The 
exterior is hand-brushed, and then all 
the parts are anodized to produce the 
final color and striking finish. The unit's 
looks certainly blend in with modern 
A/V receivers and pre-amps. At the front 
of the case, STEIGER DYNAMICS 
installs a 7-inch screen that runs its 
LEET Monitor App that you can use to 
customize the display. It can do things 
like show movie and music titles or 
display current CPU and GPU clocks 
and temperatures. 

We installed the LEET Reference 
into our home theater setup, and from 
eight feet away, the screen's text was 
perfectly clear and readable. For control, 
STEIGER DYNAMICS includes Media 
Center remote, and obviously, the rig 




can work with a wireless keyboard and 
mouse, as well. The LEET Reference 
supports control via smartphone or 
tablets with a compatible app, such as 
Remote Pad or Splashtop. STEIGER 
DYNAMICS even shipped us their 
Couchmaster Lapdesk for comfortable 
control of the mouse and keyboard 
for long gaming sessions. It seems that 
STEIGER DYNAMICS has a solution 
for everything, when it comes to 
remote control. 

The case, display, and remote control 
would be part of any LEET build, 
but clearly, this is not a basic system. 
STEIGER DYNAMICS designed this 
rig provide us with the best possible 
LEET Reference. And boy, it's a 
powerhouse. This rig sports an Intel 
Core i7-5960X overclocked to 4GHz, 
two EVGA GeForce GTX TITAN Z 
graphics cards in SLI, and 16GB of 
G. Skill Ripjaws 4 at 2,600MHz. The 
flagship Intel processor and 16GB of 



memory help to make this LEET 
Reference a great tool for video encoding 
and working from your couch. Gossner 
says that the Core i7-5960X is "especially 
helpful when converting Blu-rays or 
editing photos and videos on your 4K 
TV, which is an amazing and completely 
new way to work." 

STEIGER DYNAMICS liquid- 
cools all of its LEET PCs, and this 
build features a custom loop for the 
processor and graphics cards. The use of 
liquid cooling is more than just about 
performance, because STEIGER believes 
that the most important thing for a 
living room PC is how quiet it runs. The 
company co-developed this liquid-cooling 
setup with Swiftech, and ASUS provides 
custom UEFIs with increased fan ranges 
to keep the system nearly silent under 
most loads. 

In our build, STEIGER DYNAMICS 
uses green tubing, and you can see the 
entire interior through the acrylic top 
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Benchmark Results 



STEIGER 
DYNAMICS 
LEET Reference 



3DMark Professional 
(Fire Strilce Extreme) 



10943 



Graphics Score 
Physics Score 



13467 
18746 



PCIVIarl( 8 

Creative Score 



5020 



SiSoftware Sandra 2014 
Lite SP2a 



Dhrystone AVX2 
(GIPS) 



321 



Whetstone Single-Float 
AVX (G FLOPS) 



210.23 



Multi-Media Integer 
AVX2 x32 (Mpixels/s) 



509.17 



Multi-Media Single-Float 
FMAxI 6 (Mpixels/s) 



33763 



Integer B/FAVX/1 28 
(GBps, mem bandwidth) 



49.26 



Floating B/FAVX/1 28 
(GBps, mem bandwidth) 



51 



Cinebench 15 (points) 



1560 
3220.24 



POV-Ray 3.7 Beta 
(pixels per second) 



CrystalDiskMark 3.0.1 
(MBps) 



Sequential Read 
Sequential Write 



842.2 
375.8 



Games (2,560x1,600) 



Metro: Last Light 
(16XAF; frames per 
second) 



114.75 



Aliens vs. Predator 
(4XAA, 16XAF; frames 
per second) 



128 



LEET Reference Living Room PC 

$12,424 (as tested) 
STEIGER DYNAMICS 
www.steigerdynamics.com 



panel. The internals are also illuminated 
with purple LED strip lights. We thought 
the purple LEDs looked great when we 
turned off the lights in our entertainment 
room. You can choose between 11 colors 
of tubing and five colors of chassis 
lighting. STEIGER DYNAMICS also 
custom sleeves the power cables (all cables 
were sleeved in black in our build), and 
the sleeved cables were neatly routed for a 
clean look. 

Audiophiles will appreciate the 
variety of sound processing choices 
available. All options support lossless 
audio — even the onboard audio on the 
ASUS ROG RAMPAGE V EXTREME 
in this build. There are couple of 
choices with discrete sound cards, 
including one with a DB25 connector, 
if that's more your style. 

This LEET Reference will make a great 
PVR, because STEIGER DYNAMICS 
provided three 3TB Western Digital Red 
hard drives in RAID 5 for distributed 
parity. Gossner notes that the drives are 
certified to run 24/7, "which is perfect for 
people using our system to replace their 
NAS or home server." The OS is installed 
onto two 120GB Kingston HyperX 
3K SSDs configured in RAID 0 for 
blazing load times. 



Brace yourselves for these bench- 
mark results, as the numbers are like 
nothing we've tested before. Just some 
of the crazy fast scores include well 
over lOOfps in Metro: Last Light 
(ll4.75fps) and Aliens vs. Predator 
(128fps) when tested at 2,560 x 
1,600. 3DMark Professional's Fire 
Strike Extreme test delivered a score 
of 10943, while PCMark 8 generated 
a score of 5020. POV-Ray 3.7 hit 
3220.24 pixels per second. Compare 
these scores to our X99 roundup, 
which is a fairly speedy test bench 
itself, and you'll see the perfor- 
mance differences. 

Our test LEET Reference is a per- 
formance dynamo, and we love the 
look and great functionality STEIGER 
DYNAMICS integrates into the 
chassis. The LEET Reference is ideal 
for gamers looking to take more 
advantage of the big screen and comfy 
couch in the entertainment area. It's 
also a good fit for HTPC users with 
discriminating tastes, thanks to the 
refined appearance and media center 
functionality. And, of course, you can 
custom configure the build to match 
your budget and exact multimedia and 
gaming requirements. Once you get 



this system set up, we think the hardest 
part might be getting away from 
the couch. ■ 



BY Nathan Lake 



Specs: Processor: Intel Core i7-5960X @ 4GHz; Graphics Cards: EVGA GeForce GTX TITAN Z; Motherboard: ASUS ROG RAMPAGE V EXTREME; Memory: 1 6GB 
of G.Skill Ripjaws 4 DDR4-2600; Storage: 120GB Kingston HyperX 3K SSD (2x; RAID 0), STB Western Digital Red (3x; RAID 5); PSU: Seasonic SS-1250XM; OS: 
Windows 8.1 Professional with Windows Media Center 
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Interceptor DS200 GAMING 

$44.99 
MSI 

us.msi.com 



MSI Interceptor DS200 GAMING 



We all know that when it comes to PC 
gaming, input matters. If you're going 
to spend a weekend at a LAN party with a 
mouse, for example, things like precision, 
comfort, and the ability to customize the 
device to your liking become more than just 
marketing bullet points. And if you've ever 
shopped for a gaming mouse, you probably 
also know that there are some really great 
gaming mice out there, and there are also 
a bunch of "gaming" mice whose only 
qualification is a backlit logo or an edgy 
color scheme. 

Within minutes of getting our hands on 
MSI's Interceptor DS200, we knew that it 
was the real deal. 

First off, it's extremely comfortable 
to use. The DS200 has the perfect 
combination of angular control surfaces 
and smooth, rounded contours that make 
it effortless to move with precision but so 
comfortable that you will never find yourself 
thinking about it. Like the best gaming 
mice we've used (including a few that cost 
a couple times more than this one does), 
within the first couple hours it becomes an 
extension of your hand. 

The silver underside houses well- 
designed skid pads that let the mouse glide 
quickly where you want it, and the outer 



shell on top has just a hint of texture so 
that it won't slip. MSI packs a separate 
container in the box that holds eight 2.4g 
weights (there's a compartment on the 
bottom of the mouse that contains eight 
matching receptacles), so you can fine- 
tune the DS200's weight until it's just right 
for you. All nine of the mouse's buttons 
are within easy reach. MSI even put in 
overtime designing the scroll wheel, giving 
it a rubberized texture that makes it grippy 
and soft at the same time. 

Second, let's talk precision: The DS200 
is so ridiculously precise that it will make 
most users' current mice seem unbearably 
slow and sloppy by comparison. MSI 
gave it an 8,200dpi multi-setting sensor 
that you can adjust on the fly with the 
arrow buttons at the top of the mouse. You 
can also adjust the DS200's polling rate 
from within the included configuration 
software, with options ranging from 125 
to l,OOOHz. 

Last but not least, the Interceptor 
DS200 is fully customizable. You can 
program specific functions for each of its 
nine buttons, you can program or record 
macros for specific in-game functions, and 
you can choose from a wealth of color 
options for each of its RGB LED-lit 



surfaces. (You can choose a different 
color for each backlight on the mouse if 
you want to, and there are several.) All 
of these settings are available in the easy- 
to-use configuration utility, which also 
lets you create a custom set of any and 
all of these settings options and then save 
it to one of five profiles. In other words, 
you could choose the speed and polling 
rate you like best for your favorite LPS, 
record a few crucial macros, and then 
assign that particular profile a custom color 
combination so you will recognize it at a 
glance. Then you can do the same for your 
favorite MMO, your favorite RTS, etc. 

Other nice touches include the MSI 
Interceptor DS200's braided nylon 
cord, its gold-plated USB plug, and its 
ability to bind a number of Windows 
functions to its buttons, so that even 
when you're not gaming, this mouse 
can save you time and effort. In short, 
this is one of the most comfortable and 
useful mice we've used in a long time, 
and at a price that frankly surprised 
us. If you're in the market for a quality 
gaming mouse, be sure to give this one 
a look before you buy. I 

BY Chris Trumble 



Specs: Sensor: 8,200dpi laser; Polling rate: 1 25 to 1 ,OOOHz; Body type: Right-handed; 9 buttons; 5 profiles; 1 6 million color RGB backlight; 
Weighted: Yes; Interface: USB 
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PNY LEGO USB Flash Drive 



We have reached peak LEGO. The 
evidence is overwhelming: The 
plastic brick factory hauled in $2.03 
billion in the first half of 2014, putting 
it a 1x1 brick ahead of Mattel as the 
top toy maker in the world, and earlier 
this year "The LEGO Movie" grossed 
almost half a billion dollars on a 
meager $60 million budget. That's good 
news for the LEGO Group, creative 
children, creative man-children, and 
Chris Pratt. It's probably even a positive 
development for those weirdos who 
actually prefer Mega Bloks. 

But we digress. PNY, hoping to 
capitalize on LEGO mania, recently 
introduced a 16GB USB flash drive 
that hides within the confines of a 
standard 2x4 LEGO brick. Naturally, 
the PNY LEGO USB Flash Drive has 
a cap-less design; a slider underneath 
the drive summons the USB connector 
(this particular USB drive does its 
business over a USB 2.0 interface) 
when you need to connect the drive 
and shuffle your data this way and 
that. When you're all done, the USB 
connector retreats back into its shell. 



and the LEGO USB Flash Drive 
returns to looking almost exactly like 
an unassuming LEGO brick. (There's 
a small plastic loop on one end of the 
block to attach the included lanyard 
if you want to add this flash drive to 
your keyring.) PNY also includes a 
bonus 2x4 LEGO brick, a $0.30 value. 

Because we are who we are, we 
decided to test this little flash drive 
masquerading as plastic masonry. We 
plugged the LEGO Flash Drive into a 
test system featuring Intel's new Core 
i7-5960X wunderchip, a GIGABYTE 
GA-X99-UD5 WIFI, and 16GB of 
DDR4-2133. We started by running 
CrystalDiskMark's Sequential Read 
and Write tests, since the vast majority 
of a flash drive's typical workload will 
be sequential. Then, we ran a couple 
of timed file transfers — the first being 
a monolithic Ubuntu ISO (984MB), 
and the second being a 2.5GB folder 
stuffed with an assortment of Office 
docs, images, and videos. These files were 
stored on a 240GB Intel SSD 730. 

In CrystalDiskMark, the drive 
posted 19.36MBps and 9.72MBps 



reads and writes, respectively. We 
transferred the ISO from SSD to flash 
drive in 1:00.13 (minutes:seconds, 
16.36MBps), and then transferred 
it back in 1:51.51 (8.82MBps). Our 
folder of mixed files flew from the 
SSD to the flash drive in 5:47.23 
(7.78MBps) and made the return trip 
in 10:58.15 (4.11MBps). 

So, the LEGO USB Flash Drive works 
just fine as a USB 2.0 thumbdrive, but 
let's be honest: Throughput isn't the 
reason you buy a drive like this. You do 
buy a drive like this because now you 
can actually download the Death Star 
plans to your LEGO Star Wars Tantive 
IV. That's this flash drive's real piece 
of resistance. 

PNY's LEGO USB Flash Drive might 
be the first bricked drive we wouldn't 
mind owning. ■ 

byVince Cogley 

LEGO USB Flash Drive 

$12.99 
PNY 

www.pny.com 



Specs: Capacity: 16GB; Interface: USB 2.0; Dimensions: 0.22 x 0.5 x 1.2 inches (HxWxD) 

Test system specs: CPU: Intel Core i7-5960X Extreme Edition; Motherboard: GIGABYTE GA-X99-UD5 WIFI; RAM: 16GB Crucial DDR4-2133; Graphics PNY 
GeForce GTX 780 Ti Customized Overclocked; Storage: 240GB Intel SSD 730; Windows 8.1 Enterprise 
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SP-i250G 

$49.99 

GX Gaming 

www.gx-gaming.com 



GX Gaming SP-i250G 



We talk a lot in CPU about good audio 
setups for gaming, movies, and music 
on your PC; there are some great headsets 
and 2.1- and 5.1 -channel speaker sets with 
surround sound, subwoofers, and the whole 
nine yards that will take your PC leisure 
time to the next level. But what if you are 
away from your PC and need more than the 
sound coming from your notebook, tablet, 
or phones tiny, underpowered speaker(s)? 

GX Gaming, a company that by the 
way makes some of the aforementioned 
headsets and speakers (see our review of the 
GX Gaming Mordax headset elsewhere in 
this issue), has the answer. The company's 
SP-i250G portable stereo gaming speakers 
will put your notebook or mobile device's 
speakers to shame and are both eminently 
portable and simple to use. Together they 
weigh less than half a pound, and each of 
them measures less than 3 inches across and 
just over 1.5 inches high, so you won't have 
any trouble finding a nook or cranny for 
them in your laptop bag/backpack/gym bag. 
GX Gaming provides a carrying pouch for 
each speaker, as well. 



GX Gaming designed the speakers to 
charge via USB, but you can connect them 
to your favorite device's 3.5mm audio 
out jack for playback. (The single cord 
bundle, which ends in gold-plated plugs 
all the way around, also includes the USB 
plug for charging, and branches off into 
two lines ending in Mini-USB plugs for 
the speakers.) You turn each speaker on 
individually by twisting the middle portion 
of the speaker module clockwise. You can 
adjust the volume by twisting further or 
tone things down if need be by twisting 
the unit counter-clockwise. Of course, your 
device's volume control has a big role to 
play, as well. 

Once everything is connected and 
playing, the 3-watt SP-i250G speakers 
gamely do their job, pumping out a great 
deal more sound than your phone or tablet 
is capable of, and in many cases producing 
more sound than even a pair of laptop 
speakers. We tried them out in a variety of 
usage scenarios, including a few types of 
music and several phone and tablet games, 
and although you're not likely to confuse 



their sound with that of GX Gaming's 
SW-G2.1 or SW-G5.1 speaker sets, they 
provide plenty of highly portable sound 
and did a great job of boosting the sound of 
several popular mobile game apps. 

GX Gaming also provides a bit of a 
light show; the diminutive speakers sport 
thin LED rings that run all the way around 
them just above the base and just below the 
rotating middle cover/power and volume 
control. When the speakers come on, the 
light rings randomly cycle through several 
colors. Finally, there's a red LED power 
indicator on each unit to the left of the 
Mini-USB charge/aux in port that comes 
on when the speakers are low on power or 
are charging; this light goes off when the 
speakers are fully charged. 

GX Gaming recommends using its SP- 
i250G portable stereo gaming speakers 
with handheld gaming systems (Sony 
PSP, Nintendo DS), iPhones and other 
smartphones, iPads and other tablets, 
notebook PCs, and MP3 players. ■ 



BY Chris Trumble 



Specs: Drivers: 40mm neodymium; Frequency response: 100Hz to 20kHz; Signal-to-noise ratio: 80dB; Controller: power and volume controls on each 
speaker; Connector: gold-plated USB for charging, gold-plated 3.5mm audio plug; Battery capacity: 470mAh 
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Tizona Elite Mechanical Gaming Keyboard 

$89.99 
Tesoro 

www.tesorotec.com 



Tesoro Tizona Elite Mechanical Gaming Keyboard 



Very few of us will ever find ourselves 
competing in the League of Legends 
World Championship. Most of us 
will never reach the top rungs of the 
StarCraft II ladder. And that's OK. Being 
a pro is not a prerequisite for using pro- 
level gear; when we're on the field of 
battle, we want to have every possible 
competitive advantage. Victory can still 
be sweet even without a dump truck of 
cash waiting at the end of the match. 
Tesoro wants you in the W column 
and sends the Tizona Elite Mechanical 
Gaming Keyboard to help get you there. 

Spanish literature buffs might be familiar 
with the name "Tizona." According to the 
epic poem, "Cantar de mio Cid," Tizona 
was one of the swords El Cid used when he 
fought during the Moorish invasion of Spain. 
The other sword? Colada, the namesake of 
the Tesoro keyboard we reviewed last month. 
Basically, El Cid preferred to dual-wield for 
PvP — if Tesoro wants to name its peripherals 
after this guy's blades, you won't hear any 
argument from us. 



You also won't hear much noise when 
typing on this keyboard. Our Tizona's 
gaming-grade mechanical keyswitches are 
of the Brown variety. For quick refresher. 
Brown keyswitches give you a tactile 
bump without the ear-splitting report of 
Blue switches. We like the Brown switches 
well enough, but "the best" mechanical 
keyswitch is a matter of personal preference. 
Thankfully, the Tizona also comes in Black, 
Red, and Blue keyswitch variants. 

As far as performance is concerned, 
typing or gaming on the Tizona is solid. 
It takes a few minutes to get used to the 
lack of a numeric keypad (more on that in 
a minute), but once our fingers adjusted, 
they were flying across the board. The tactile 
feedback was exactly what we expected from 
Brown mechanical keyswitches; the action 
was crisp, quick, and clean as we typed. 
The Tizona was equally responsive for 
gaming, and with keyswitches that are rated 
for 50 million keystrokes, you'll be gaming 
on this keyboard for a long time before 
they wear out. 



A trio of thumb keys just below the 
Spacebar add versatility. For general PC use, 
you can quick-launch IE, media playback 
software, and email, respectively. When 
you toggle Game Mode, those thumb keys 
function as "/," "*," and "-," giving you a few 
extra keybinds to work with. 

Our Tizona didn't include a numeric 
keypad, but check out the keyboard's 
right edge. Tesoro makes a matching 
numpad ($39.99, or $109.99 if you buy 
two together) that mates with the USB 
port on this edge; it's a simple but so, 
so sensible implementation. Attach the 
numpad during business hours, then 
remove it when it's LAN party time. 
This way, you can have a small, portable 
keyboard when traveling, and then you 
can clamp on the numpad when you 
want a full-sized keyboard. 

The Tizona is exactly like the sword it's 
named after — precise, effective, deadly. You 
want a weapon like this by your side. ■ 



byVince Cogley 



Specs: Interface: USB; Cable length: 5.9 feet; Switch type: Mechanical (tactile, quiet), 6-/N-key rollover; 1 ,OOMHz polling rate; One-year warranty 
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Deepcool Maelstrom 240 



Closed-loop liquid-coolers have rap- 
idly evolved in recent years, and 
manufacturers often add custom touches to 
their all-in-one coolers. On the Maelstrom 
240, Deepcool includes a pump that uses a 
closed impeller. The design helps to increase 
flow rate and reduce vibration and noise. 
Based on the pump's impressive 2,800rpm 
speed, we'd say that the closed impeller 
certainly helps circulate coolant through the 
cooler. Deepcool also adds a zirconia ceramic 
bearing, which has an estimated life span of 
120,000 hours, to ensure that the pump will 
last. There's more to this closed-loop CPU 
cooler than its overpowered pump, though. 

With a 240mm radiator, the Maelstrom 
240 can easily handle the current crop of 
high-end processors, and the heat they 
produce. To dissipate heat from the radiator, 
Deepcool bundles two of its Gamer Storm 
GF120 PWM fans that operate from 600 
to 2,200rpm. At maximum speed, each 
GF120 generates an impressive 91.12cfm. 



The fans' noise level maxes out at 39.3dBA, 
but at 600rpm, their expected noise level is 
a mere 17.6dBA. Japanese fluid dynamic 
bearings help reduce fan noise and extend 
the fan's life. Deepcool anticipates the fans 
will last for 100,000 hours. 

The rubber fan blades on the GF120 have 
curved ridges near their edges to centralize 
airflow, which improves static pressure. 
Deepcool rates the GF120's maximum air 
pressure at 3.71mm/H20. The red blades 
should stand out inside a case, and if they 
get dusty, the fan impeller detaches for easy 
cleaning. Deepcool also decorates the pump 
with a LED outline of the Gamer Storm logo, 
which lights up when the PC is running. 

One of the more inventive additions 
to the Maelstrom 240 is a fan hub that 
controls up to four PWM fans. The fan 
controller is particularly useful if you plan 
on installing the GF120 fans above the 
top vent of your case. This configuration 
often requires you to route fan cables 



through openings far away from available 
fan headers. The fan hub's extension cable 
will help you to reach those previously 
inaccessible fan headers and give you 
some extra PWM fan connectivity. 

The Maelstrom 240 is compatible with 
current Intel and AMD processors, thanks 
to a universal backplate and multiple 
mounting brackets that support a variety 
CPU sockets. We installed the CPU cooler 
onto an Intel Core i7-4790K (Socket 
LGA1150). After removing the existing 
CPU cooler, the installation was quick and 
easy: It took us only five minutes to get the 
Maelstrom 240 up and running. 

We monitored temperatures on the 
Maelstrom 240 using Core Temp. At idle, 
Intel's Core i7-4970K (running at stock 
clocks) ran at a maximum temperature 
of 30 degrees Celsius. Next, we pushed 
the processor by running POV-Ray 
3.7 on all cores for 10 minutes, which 
produced a maximum temperature of 
82 C. Finally, we ran Prime 95 's Small 
FFT test on all cores and threads; the 
CPU hit a maximum temperature of 
96 C in this demanding benchmark. 

The Maelstrom 240 operates extremely 
quiet in idle, and the included fans pick 
up plenty of speed to deliver performance 
cooling when your PC is under load. We 
like the look of the Gamer Storm logo on 
the pump, as well as the red fans. This CPU 
cooler would go well with the red and black 
color schemes found on many gaming 
motherboards. Deepcool even backs the 
closed-loop cooler with a five-year warranty, 
so you'll have some peace of mind to go 
along with the quality performance. ■ 



By Nathan Lake 

Maelstrom 240 

$109.99 
Deepcool 
www.deepcool.com 



Specs: Materials: Copper (waterblock), aluminum (radiator); Socket Compatibility: Intel LGA11 50/11 55/1 156/1 366/2011, AMD AM2/AM2+/ 
AM3/AM3+/FM1/FM2/FM2+; Pump: 2,800rpm, 12V; Fans: 2 120mm PWM (600 to 2,200rpm); Radiator dimensions: 27mm x 274mm x 120mm 
(HxWxD); Warranty: 5 years 

Test system specs: Processor: Intel Core i7-4790K; Motherboard: GIGABYTE GA-Z97X-UD3H-BK; GPU: PNY GeForce GTX 780 XLR8 Overclocked Series; 
Memory: 8GB ADATA XPG V2 DDR3-2400; Storage: 1 28GB Crucial RealSSD C300; OS: Windows 8.1 Enterprise (64-bit) 
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Crucial DDR4-2133 CL15@1.2V 



ntel's Haswell-E processors and the 
X99 chipset are the first consumer 
platform that can take advantage of 
DDR4. Compared to DDR3, the new 
memory standard provides a lower 
operating voltage and the potential 
for higher frequencies. For example, 
DDR4 modules are designed to 
operate at 1.2V, while the DDR3 
standard calls for an operating voltage 
1.5V. DDR4 memory frequencies have 
debuted at 2,133MHz; when DDR3 
hit the scene, the fastest speed it could 
muster was l,066MHz. Of course, 
DDR3 kits running at 2,133MHz 
have been available for years, but let's 
give DDR4 a little time. If you check 
out our X99 motherboard round in 
this issue, you'll see that motherboard 
manufacturers are already preparing 
for fast frequencies, as all four of the 
boards supports DDR4-3000. 



Crucial's DDR4-2133 CL15 @ 1.2V 
(part number CT4K4G4DFS82 1 3) 
16GB kit is our first chance to take 
a ride on the DDR4 expressway. 
The four 4GB sticks can work with 
the X99's quad-channel memory 
architecture, which gives Haswell-E 
CPUs simultaneous access to all four 
modules. Previous benchmarking with 
Intel's X79 chipset, which also uses a 
quad-channel architecture, has shown 
that quad-channel kits yield a sizeable 
bandwidth increase over memory kits 
used in a dual-channel setup. 

The modules run at 1.2V to comply 
with DDR4's new power require- 
ments, and Crucial indicates that 
it's added other efficiency measures 
to further improve power usage. The 
end result is a set of memory that's 
up to 40% more energy-efficient than 
comparable DDR3. The reduced 



power consumption will also help 
to lower the amount heat that the 
modules generate. Crucial uses 15- 
15-15-36 timings on the modules, 
which are on par with other entry-level 
2,133MHz kits. 

The sticks are part of Crucial's 
DDR4 desktop memory lineup, which 
uses a plain design without heat 
spreaders. For a more customized look 
and tighter timings. Crucial will be 
offering its Ballistix Sport DD4 line. 

At press time. Crucial was selling 
this 16GB kit for $267.99, which 
works out to $16.75 per GB. Those 
looking for a larger capacity quad- 
channel kit can purchase a 32GB kit (8 
X 4GB) for $519.99, which is $16.25 
per GB. 

To test the memory, we installed 
the Crucial DDR4-2133 kit on a 
system with Intel's Core i7-5960X and 
a GIGABYTE GA-X99-UD5 WIFI. 
We used SiSoftware 2014 Lite SPl's 
memory benchmarks to test the 16GB 
kit's speed. The Memory Bandwidth 
test produced speeds of 42.3GBps 
(Integer) and 43.13GBps (Floating). 
In the Cache & Memory Latency test, 
Crucial's 16GB DDR4 kit checked in 
at 41. 4ns. Lastly, we ran the Cache 
Bandwidth test, where the memory 
produced a speed of 333.92GBps. 

We used the Crucial DDR4-2133 
CL15 @ 1.2V kit in our motherboard 
roundup, and it was rock solid during 
all of our benchmarking. If you're 
looking for a respectable set of DDR4 
to start a Haswell-E and X99 build, 
this kit is a perfect starter. ■ 



BY Nathan Lake 

DDR4-2133 CL15@1.2V 

$267.99 
Crucial 
www.crucial.com 



Specs: Capacity: 1 6GB (4 x 4GB); Timings; 15-15-1 5-36; Frequency DDR4-21 33 (PC4-1 7000); Voltage: 1 .2V; Unbuffered; Non-ECC; Limited 
lifetime warranty 

Test system specs: Processor: Intel Core i7-5960X; Motherboard: GIGABYTE GA-X99-UD5 WIFI; GPU: PNY XLR8 GeForce GTX 780 Ti Customized 
Overclocked; Storage: 240GB Intel SSD 730 Series; OS: Windows 8.1 Enterprise (64-bit) 
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The monitor is one of the handful 
of components that can make a 
real, tangible difference for gamers. 
Qualities such as high refresh rates, 
rapid response times, and widescreen 
aspect ratios can help you more easily 
target your enemies, outpace your 
opponents, and survey the landscape 
for exactly the right location and 
moment to strike. The ASUS ROG 
SWIFT PG278Q has all of these 
features, but it's more than that. 
ASUS saw fit to initiate this display 
into its Republic of Gamers, a club 
that admits no scrubs. How did the 
pass muster? Oh, how about being the 
first WQHD l44Hz 1ms G-SYNC 
monitor in the world? For a monitor, 
that's the equivalent of wrestling 
an alligator . . . while riding a great 
white shark. 

We usually don't mention the ex- 
terior design elements of monitors, 
but the matte charcoal black finish 
and triangular and trapezoidal shapes 
on the back, base, and stand lend the 



ROG SWIFT PG278Qa cool aesthetic 
that's reminiscent of other ROG 
components we've tested. The red 
ring around the monitor's base pulses 
with light (yes, you can turn it off), 
and fussy gamers will also appreciate 
this monitor's height, tilt, swivel, and 
pivot (for portrait or landscape viewing 
modes) adjustability. 

The 2,560 x 1,440 resolution 
display ASUS turns to for the ROG 
SWIFT PG278Q is a high quality 
TN (twisted nematic) LCD panel 
that's capable of supporting faster 
than 60Hz refresh rates. The Turbo 
Key display button behind the right 
edge of the screen lets you quickly 
alternate between 60Hz, 120Hz, 
and l44Hz refresh rates. Although 
the higher refresh rates enable this 
display to draw frames at pace with 
a fast graphics card, the best way to 
eliminate screen tearing and frame 
stutter is to use a variable refresh rate, 
whereby the graphics card effectively 
dictates how often the screen draws 



an image. NVIDIA G-SYNC display 
technology is how the ROG SWIFT 
PG278Q is able to manage this bit of 
technical wizardry. (A GeForce GTX 
650 Ti BOOST or higher is required.) 
If you've noticed that this monitor 
only supports DisplayPort, that's 
directly the result of G-SYNC, which 
doesn't work over HDMI or DVI. 

When it comes to gaming tech, 
this monitor is packed with more 
than an insane number of pixels. 
It's also NVIDIA 3D Vision-ready, 
features GamePlus technology 
(which can superimpose one of 
four different crosshairs overlays or 
an onscreen timer), and supports 
Ultra Low Motion Blur, which is an 
imperceptible backlight strobing effect 
that can cut down on motion blur at 
the monitor's lower refresh rates. 

The physical buttons on the back 
right edge of the screen let you make 
adjustments on the fly. There's also a 
unique five-way joystick that makes 
moving through the OSD easy and 
intuitive, so you can get back to your 
game as quickly as possible. Another 
feature that's particularly appealing to 
those of us who play across multiple 
screens is the ultra-thin 6mm bezel. 

After several extended gaming sessions, 
Blu-ray movies, and a handful of hours 
spent performing other tasks, we can 
verify that this monitor was undeniably 
built from the ground up to be easy on 
the eyes no matter what job you have 
for it. If you're willing to shell out on a 
high-end graphics card, you need to pair 
it with a monitor that can keep up. In our 
experience, the ROG SWIFT PG278Q 
absolutely can. ■ 



By Andrew Leibman 

ROG SWIFT PG278Q Gaming Monitor 

$799.99 
ASUS 
www.asus.com 



Specs: 27-inch (2,560 x 1,440); 16:9 aspect ratio; Pixel pitch: 0.233mm/109 PPI; Brightness: 350cd/m2; 16.7 million colors; Max refresh rate: 144Hz; 1ms 
response time (GTG); 6mm bezel; Tilt, swivel, pivot, and height-adjustable stand; Ports: DisplayPort 1 .2, 2 USB 3.0 ports 
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Q&AWith Shannon Robb 



erm^take's Marketing Manager Opens 



Un On Oore 



ni-^ Oase 



Q: The Core VI is an interesting 
follow-up to the Core V71; it seems 
like case manufecturers often fi)llow up 
a successfiil ftiU-tower launch with a 
mid-tower version of the same thing, but 
Thermaltake went straight from really 
big to really, really small. What about the 
Core series made that the way to go? 

O n : The Core series is all about 
w I I going back to where we started, 
or our "Core" business model. We had to 
realize who our target is for these chassis 
and the features within them. The Core 
V71 encompassed many of the ideas we 
had for the reboot of high-end chassis 
models from Thermaltake. Next we attacked 
the market where we knew we had left an 
opening, and this was ITX. So while it was 
a big leap, it was a natural progression for 
us, and as you can see from our showing at 
Computex in Taipei, we have mid-tower and 
multiple Core series models on the way to fit 
different build types and sizes. 

Q: The Core VI has interchangeable side 
panels; can you tell us which panels are 
interchangeable, and is this primarily for 
moving the window if it makes sense, or are 
there other reasons for this? 

O n : The panels are symmetrical on all 
w I I four sides, facilitating one of our 
key goals, which is to enable users to build 
the system exactly how they want it. If they 
want a window on the side to show the GPU, 
they can do it. If you want the motherboard 
to be vertical instead of horizontal, you can 
even swap the bottom panel around to allow 
the motherboard to stand upright. It really 
boils down to building your system the way 
you want, and with that we will be offering 




windowed panels separately for purchase in 
case users want to run more than one window. 

Q: Cable management is often a chal- 
lenge in SFF cases. What kinds of 
design elements did Thermaltake give the 
Core VI to help builders who like to keep 
the interior clean, especially when there's a 
window panel present? 

O n : Cable management on a small ITX 
W I I case is always a balance between space 
and, well, the lack thereof When designing 
the Core VI, we took special care to allow 
wires to be tucked away around the PSU area 
and even between the PSU and drive trays, 
so that you can have a cleaner looking build. 
Also, our new fully modular Toughpower 
DPS G digital power supplies help a lot to 
remove unnecessary cabling from the mix. 

Q: Lots of builders like the Mini-ITX 
form factor, but they also want to be 
able to build in high-performance parts. 
How much room does the Core VI provide 
for graphics cards, power supplies, and 
CPU coolers? 



O n : This is definitely something 
w I I we worked hard on for the Core 
VI, and first off for air cooling we have 
room for CPU coolers up to 5 inches 
high or of course custom 120mm- or 
l40mm-based AIO (all in one) or 
custom liquid coolers. For CPUs, we 
made a cutout in the chassis' front metal 
to allow CPUs in excess of 11 inches 
long, and CPUs as large as NVIDIA's 
GTX TITAN have been used on some 
builds internally. We also spent some 
time to ensure plenty of space for power 
supplies; the Core VI supports PSUs 
over 7 inches and even into the 8-inch 
range — just be mindful if installing a 

radiator that placement can get tight around 

some modular connectors. 

Q: One of the biggest challenges with 
small form factor cases is usually 
designing an interior layout that allows 
for sufficient cooling. Can you talk 
about the design of the Core VI and 
the various ways in which Thermaltake 
addressed airflow? 

O n : Out of the box, the Core VI 
I I comes with a large 200mm 
front fan, and that alone has proven 
itself able to keep overclocked 4770Ks 
and GTX TITANs under gaming load 
more than cool, all while being virtually 
silent. However, we do offer slotted front 
mounting for radiators and 120mm or 
l40mm cooling fans to fit pretty much any 
cooling solution. Also, on the rear there is 
support for dual 80mm fans should you 
find the need to push air out the rear, but 
as it stands the stock configuration with 
the included fan does the job very well 
with no changes necessary. ■ 
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Q&A With Thomas Lombardi 

ADATA Technical Mar1<eting Sfzeci^ist 
TcE^ks XPG Z1 DDR4 Memory 



Q: To start, can you describe a 
little bit of the history behind 
ADATA's XPG DRAM modules? 

T I : All products in our XPG 
I Lline are the top-of-the-line 
consumer products. XPG modules 
for DRAM represent our gaming 
memory. The XPG lineup is not 
solely limited to modules, as there 
are XPG SSDs and an SD card. 

Q: How is the XPG Zl series 
different from ADATAs XPG V3 
modules? 

T I : XPG Zl and XPG V3 are 
I L different modules as XPG Zl is a 
DDR4 module and XPG V3 is a DDR3 
module. XPG Zl runs at 1 .2V and can 
currently only be used in X99 motherboards. 
XPG V3 modules offer the unique feature of 
having interchangeable heat fins. 

Q: What types of materials are used 
in ADATA's Thermal Conductive 
Technology to increase heat dissipation? 

T I : With TCT, each chip on the 
I L board has direct contact with 
the heatsink, which allows the IC and 
PCB to always operate at an equal 
temperature. We use high-quality, 
10-layered black PCBs with 2 ounces 
of copper, which decreases electrical 
resistance and consumes less power for 
higher efficiency. 

Q: Besides improved cooling per- 
formance, are there are other benefits 
provided by the Thermal Conductive 
Technology? 




T I : Our new XPG Zl is able to 
I Loperate in temperatures of 
OC and up to lOOC. The 2 ounces 
of copper also improve the integrity 
of the signal by lowering the 
electromagnetic interference. Thus, 
TCT provides you with greater 
stability, as well as excellent cooling. 

Q: What speeds and capacities will 
ADATA initially offer in the XPG 
Zl series? 

"T" I : The initial release will include 
I L2,133MHz, 2,400MHz, and 
2, 800MHz modules, with dual-channel 
kits available in capacities of 8GB and 
16GB. Quad-channel kits will be available 
in capacities of 16GB and 32GB. 

Q: Will even faster speeds be available 
soon, and if so, when do you expect 
the faster kits will be released? 



T I : A 3,200MHz kit is planned 
I Lfor release in the near 
future. If I had to speculate on the 
announcement of faster kits, there 
will probably be news around the 
time of next year's Computex. 

Q: Are there other good reasons 
builders should opt for 
ADATA's XPG Zl memory with 
a new build based on around the 
X99 chipset? 

I : It has a low profile and 
I L comes in several capacities 
and frequencies to match the 
user's needs. One reviewer had no 
trouble getting the 2400MHz kit 
to run at 3000MHz. It has great 
performance. For those that care 
about the aesthetic of the build, XPG 
Zl has a sleek red heatsink on black 
PCB that will match many other 
high-end parts. 

Q: Is there anything else you'd 
like CPU readers to know about 
ADATA's newest memory modules? 

I : XPG Zl was designed for use 
I Lwith Intel's Core 17 Haswell-E 
HEDT processors and the X99 
platform. It supports Intel XMP 2.0 
and has a transfer bandwidth of up 
to 22.4GBps. XPG Zl Modules are 
made of high-quality chips selected 
through a strict filtering process. 
They also use top-quality PCBs that 
effectively extend the lifespan of 
memory modules. ■ 
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Lasting Quality from GIGABYTE 



GIGABYTE 




GIGABYTE X99 Series Motherboards 



www.gigabyte.usll ca.gigabyte.com 
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=CS Is Back 

Motherboard Veteran Refocuses On The 
Enthusiast Market 




n mid-August, ECS ELITEGROUP 
invited us to its LIVE, LIVA, LEAD, 
L337 press event to get a closer look at 
a handful of its current products and a 
sneak preview at what's in the pipeline. 
We've been testing motherboards from 
ECS for as long as we've been testing 
motherboards, though the company 
has fallen out of the spotlight in North 
America over the past few years. As we 
learned, ECS had turned its attention to 
its considerable OEM operations, and 
it has enjoyed a good deal of success in 
doing so. But according to the team we 
spoke with, ECS is poised to make a 
comeback and enthusiasts are squarely in 
the company's crosshairs. 

It's Good To Be L337 

To kick off the meeting, ECS 
reintroduced us to its L337 GAMING 
line of motherboards. The flagship model 
is the Z97-MACHINE, a Z97 Express- 
based ATX motherboard that supports 
everything that makes Haswell and its 
latest platform great, but as of press 
time can be had for a very affordable 
$139.99. Highlights include an ESS 
SABRE Premier Audio D/A converter 
and Creative's Sound Blaster Cinema 2 
designed to give you a superior listening 
experience with gaming headsets, 
pro audio utilities, and all manner of 
audio/video entertainment. The Z97- 
MACHINE also has a six-phase hybrid 
digital PWM, Dual Advanced MOSFETs 
for 90% power efficiency in the CPU 
power delivery. Icy Chokes that can 
handle more temperature variance than 
standard ferrite chokes, and long-life 
Nichicon Japanese capacitors. AMD 



gamers will also appreciate the two-way 
CrossFire support on the two PCI-E 
3.0 xl6 slots, though NVIDIA fans 
can enjoy plenty of performance from 
a single NVIDIA graphics card, as well. 
There's also an M.2 slot that can handle 
42mm, 60mm, and 80mm expansion 
cards. Networking comes courtesy of 
Intel's 12 18V Ethernet controller and up 
to DDR3-3000 memory is supported 
natively. 

Small In Stature, Not In Potential 

ECS then took the wraps off its new 
Z97I-DRONE (due in early November), 
which is another L337 GAMING 
motherboard, although with a tiny twist. 



It's a Mini-ITX motherboard that carries 
over a lot of the same features found on 
the MACHINE, such as the ESS SABRE 
audio, DDR3-3000 memory support, 
an M.2 slot, and more. Again, this 
motherboard is designed to maximize 
the price/performance ratio as much as 
possible. 

Pentium Comes Of Age 

Another intriguing Z97 Express 
motherboard ECS launched at the event 
is the micro-ATX Z97-PK, which was 
designed around the Intel Pentium 20th 
Anniversary Edition Processor, which 
is a 53-watt K-Series unit with a fully 
unlocked multiplier. Intel created this 
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Bundled with the Pentium G3258 Processor, the Z97-PK is a very affordable overclocking platform. 



processor expressly for those pining 
for a return to the days when you 
could overclock a cheap processor and 
achieve significantly better performance 
for essentially free. To prove that this 
was more than just bluster, ECS had 
a demo system running the Z97-PK 
and the Intel Pentium G3258 (www. 
intel.com; $69.99) overclocked from its 
3.2GHz base clock to a very respectable 
4.7GHz. And it was running Intel's 
stock air cooler all the while. Availability 
is pegged for the end of September, and 
when bundled with the aforementioned 
processor, should sell for $100. 

A Lilliputian PC 

The last big (figuratively if not 
literally) product ECS unveiled was the 
LIVA Mini PC Kit, which we first got 
a glimpse of at Computex. According 
to ECS, this is the world's smallest 
Windows-based PC kit. It features an 
Intel Bay Trail-M SoC (System on a 
Chip) Intel Celeron Processor N2807, 
2GB of l,333MHz DDR3L memory, 
32GB of eMMC flash storage, and an 
M.2 802.1 Ib/g/n wireless and Bluetooth 
4.0 card. They also have a White Edition 



that comes with 64GB of internal 
storage, making it much more useful 
for installing stock Windows 8.1. As the 
word "kit" implies, you get to assemble 
the unit by sticking the antenna pads 
to the top of the enclosure, slotting in 
the Wi-Fi/Bluetooth module, snapping 



the miniscule U.FL connectors to the 
wireless module, setting the small board 
into the case, and snapping it shut. 
Although it's advertised as a Windows- 
based unit, ECS was offering beta 
Ubuntu drivers on the LIVA microsite 
(bit.ly/ZgOohS) as we went to press. 

Dremel Time 

As a reader of CPU, you know that 
PC modding is near and dear to our 
hearts, so we're glad to hear ECS is 
launching its "Design Your Own LIVA" 
competition, which lets you submit a 
design and compete for $1,000 and 
other great prizes. You can find out 
more at www.facebook.com/elitegroup. 
usa, but keep in mind, entries are due 
September 30th. 

A Step In The Right Direction 

Based on what we saw and heard 
from ECS at this event, it's clear that 
the company is looking to make a 
splash in North America, and based on 
the products they showed us, they are 
going about it in all the right ways. Stay 
tuned for more on just how ECS plans 
to get enthusiasts more bang for their 
buck when building, modding, gaming, 
and computing. ■ 




The LIVA Mini PC Kit is cute enough to show off, but small enough to easily tuck out of sight. 
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ESiO's Car PC GEN4 

This Is How We (Want To) Roll 




E3iO is a boutique PC builder that 
specializes in cutting-edge gaming rigs 
and benchmark busters. One of the E3iO s 
newest, most intriguing options is a car PC. 
"What we did is combine our experience 
from creating personalized PCs to designing 
car PCs," says E3iO President Firmo Lopez. 
The Car PC GEN4 has been optimized for 
use in vehicles and combines traditional in- 
dash amenities, such as sound amplification, 
FM radio, and GPS navigation, with the 
power of a desktop computer. 

How does E3iO put PC power in your 
dashboard, you ask? We had the same 
question, so we decided to break down the 
Car PC GEN4 s component list part by part 
and find out. 

Motherboard 

The Car PC GEN4 fits into a standard 
double DIN (standard for car audio heads 
conform to either the single or double 
DIN form factors) case, and E3iO opts 
for a motherboard that can maximize 
connectivity and minimize power usage. 
"The AS Rock H81M-ITX is a simple, 
versatile motherboard that possesses 
the basic needs for the Car PC GEN4," 
says E3iO CEO Pedro Figueroa. The 
board offers a low power consumption 
of 95 watts and supports 4th Generation 
Intel processors. E3iO also chose the 
motherboard for its audio capabilities, as it 
supports 7.1 -channel surround sound and 
offers a digital optical audio output to work 
with recent external amplifiers. E3iO also 
offers Z97-based motherboard options. 

Processor 

"The 22nm Haswell processor consumes 
less power than its predecessors and is exacdy 
what we wanted in order to adapt it to our 
Car PCs," says Lopez. "We offer processors 
ranging from 53W up to 65W for the i7- 
4790S Haswell 3.2GHz." E3iO also takes 



advantage of the Intel HD Graphics on the 
Haswell lineup to power the visuals of the Car 
PC GEN4 while keeping heat and power low. 

Memory 

E3iO lets you select from 4GB, 
8GB, and 16GB configurations when 
configuring the Car PC GEN4. Which 
capacity is best? "8GB is recommended 
for regular use, but if you want to watch 
movies, monitor the OBD-II codes 
from your car, and simultaneously run 
navigation, then you might need a little 
more memory," Lopez says. 

Storage 

We all know that SSDs are great for 
speeding up load times, but there's another 
big advantage to SSDs for a car PC. "SSDs 
don't possess moving parts, making them 
ideal for withstanding vibrations and bumps. 
If you're driving a 4X4 on adverse conditions, 
an SSD would be appropriate since a regular 



disk would fail during bumpy moments," 
says Figueroa. E3iO even lets you select 
the brand and capacity you prefer from a 
selection of drives including Samsung, OCZ, 
Crucial, Corsair, and SanDisk SSDs ranging 
in size from 64GB to ITB. 

Screen & Controls 

Thanks to the 7-inch touchscreen, it's 
easy to control the Car PC GEN4. By 
default, E3iO installs a tactile, resistive 
touchscreen, but you can upgrade to a 
capacitive touchscreen if you want to use 
finger gestures, such as swipe or pinch. 
E3iO knows that you'll also need to focus 
on driving, so you have the option to add 
a steering wheel control interface. "This 
interface basically converts resistance 
signals from the car's steering wheel 
control into signals, and the Car PC can 
interpret these signals as if it were from 
a USB HID keyboard," says Lopez. "It 
allows actions like volume manipulation, 
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Want to retrofit your car with a bacl<-up camera? You can connect one to one of the two composite 
video inputs on the back of the Car PC GEN4 and watch the display when in reverse. 



song skipping or reversing, and more." 
The steering wheel interface can work 
with up to 28 physical buttons, including 
up to five simultaneous commands. The 
Car PC GEN4's case also features physical 
buttons on the front panel to bring up the 
Windows 8 home screen, close a window, 
and raise or lower the volume. 

Connectivity 

The Car PC GEN4 comes with an FM 
radio module, and E3iO also includes a 
Bluetooth/Wi-Fi combo module to facilitate 
easy connections with your smartphone 
and other Bluetooth-enabled devices. E3iO 
President Firmo Lopez says, "You can use 
the Car PC to answer calls hands-free and 
reproduce music from your phone, or you 
can connect other devices like a keyboard and 
mouse or headphones." 

On the front of die Car PC GEN4, you'll 
find an SD card reader and a USB port that 
you can use for music or movie file transfer 
or playback. You can also use the USB port 
to attach a keyboard or mouse for convenient 
passenger control. When combined with a 
mobile hotspot, the Car PC GEN4 allows 
those riding along to do pretty much 
anything you'd do on a normal desktop PC, 
including playing PC games or browsing 
the web. For extra audio connectivity, the 
front panel offers a 3.5mm line-in and 
microphone inputs. 



The rear of the unit houses an eSATA 
port, two USB 3.0 ports, and four USB 2.0 
ports. Should you need to connect anything 
else, you can run USB extension cable (not 
included with the Car PC) to easily connect 
more devices to the Car PC. For navigation, 
E3iO includes the GlobalSat BU-353-S4 
GPS receiver that works with any navigation 
program on the market for PCs, including 



Metro applications for Windows 8.1, using 
the GPSDirect with NMEA sensor driver for 
Windows 7 or 8.1. 

Want the Car PC GEN4 to help 
diagnose possible car issues? E3iO lets you 
include an OBD-II scanner during PC 
configuration. "With the OBD-II option 
you can diagnose multiple car issues you 
may have, receive real-time data about your 
car, and monitor hundreds of parameters 
that are displayed on the DashCommand 
program on screen," says Figueroa. You can 
see real-time information like current speed, 
temperature, fuel level, fuel consumption, 
acceleration, power, and torque. 

Customized Fit For Your Veliicle 

"E3iO can tailor the Car PC's chassis to 
fit into your dashboard," says Lopez. "Just 
submit your request and the E3iO team will 
do everything possible to adjust the case to 
fit in your dash, or place it elsewhere and 
install a separate screen." These customization 
options let you adapt the Car PC GEN4 to 
whatever entertainment and in-dash functions 
you require. A wiring harness on the back of 
the unit makes it easy to install and power. 
The Car PC GEN4 certainly brings a new 
meaning to "mobile computing." ■ 




The Car PC GEN4 fits into a double DIN opening in your vehicle's dash. 
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Computing standards spend years 
in development at institutions 
such as JEDEC, the IEEE, Wi-Fi 
Alliance, Serial ATA International 
Organization, and the PCI Special 
Interest Group. These organizations 
are exacting in their processes, 
making minor tweaks month in 
and month out as engineers and 
industry representatives hash out 
the particulars of the physical form, 
electrical qualities, and software 
Backend that compose the standard. 
As a result, we tend to know an awful 
lot about a given standard before the 
components that will utilize it become 
available to install in our PCs. 

DDR4 is one such standard. We've 
known it was coming as soon as the 
first batch of DDR3 modules arrived 
at retail. Back in the February 2014 
issue, we briefed you on DDR4 as we 
knew it then. Although none of the 
physical characteristics of the standard 
have changed in the interim, we do 
have a lot more concrete information 
about the launch platforms, speeds, 
availability, and how pricing may 
impact your build budget. If X99 is 
even a blip on your radar, read on for 
how big a role DDR4 will play in your 
next build. 

Why Faster Memory Is Essential 

The amount and operating speed of 
your system memory plays a significant 
role in your ability to multitask, how 
quickly your PC boots up and resumes 
from sleep, how effectively you can 
create and edit media, and countless 
other computing tasks. It should come 
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DDR4 is faster, consumes less power, and will make a big impact on every platform that leverages it. 



as no surprise, then, that the blazing- 
fast DDR3 you recently installed in 
your rig is on the verge of becoming 
obsolete. OK, "obsolete" may be a bit 
harsh, but DDR4 is finally here, and 
there are a number of improvements 
it brings to the table that'll make 
upgrading beneficial. 

DDR4 Details 

Before we dive right in, we want 
to clear up any confusion about the 
terms MHz (megahertz) and MTps 
(megatransfers per second). The 
former specification in memory is 
used to express the I/O clock rate. A 
module of DDR3-1600 memory, for 



instance, has an 800MHz clock but 
is capable of 1,600 megatransfers per 
second (because it is double data rate 
memory). When referring to memory 
speed throughout the rest of this 
article, we'll be using MTps, not a 
doubling of the clock rate in MHz, as 
is common practice. 

The DDR3 memory in your system 
today is likely to deliver transfer rates 
somewhere between l,066MTps and 
2,400MTps. For a handsome price 
premium, there are a handful of DDR3 
kits currently available that race along 
at speeds above 2,600MTps, even up 
to 3,100MTps at the top end. Voltages 
generally vary between 1.65V at the 
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Crucial's Ballistic Sport memory takes the low-profile heatsink to new lows. 



higher end and 1.35V for a handful 
of low-voltage kits currently on the 
market. The sweet spot for today's 
DDR3 is between l,600MTps and 
2,133MTps, with voltages that are 
typically either 1.65V or 1.5V. The 
purpose of moving to a new standard 
is to push that sweet spot into even 
sweeter territory. 

What makes DDR4 compelling for 
servers, workstations, and enthusiast 
systems alike is the higher clock 
frequencies and faster data transfer 
rates. DDR4 currently supports data 
rates starting at 2,133MTps to up to 
4,266MTps. The required voltage has 
also been reduced for DDR4, ranging 
from 1.05V to 1.2V using the same 
current values. For our roundup of 
X99 motherboards in this issue, we 
used a kit of Crucial DDR4 that had 
an operating voltage of 1.2V. 

When they come to desktops and 
other components, DDR4 modules 
will be physically different, as well. 
The early memory chips that DDR4 
memory modules are manufactured 
with are 4Gb chips, compared to 
the 2Gb chips that compose most 
of today's DDR3 modules. This will 
enable single-sided modules to start at 
4GB densities and dual-sided modules 
to start at 8GB. 

Both DDR2 and DDR3 shared the 
same number of pins (but with their 
notches located in different places). 
You'll recall that AMD's AM2+/AM3 
platforms could support DDR2 or 
DDR3 memory, and a handful 
of motherboards included slots for 
both memory types. We won't see 
a similarly simple upgrade path 



between DDR3 and DDR4, but we 
will discuss the specification's launch 
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The new memory modules feature 
288 contacts, and the notch takes 
another jog to make sure you don't 
accidentally plug a DDR3 module into 
a DDR4 slot, or vice versa. The pins are 
closer together to make sure all of them 
fit into the standard 5.25-inch DIMMs. 
Early reports pegged DDR4's pin count 
at 284, but four pins were added to the 
specification to support NVDIMMs 
(non-volatile dual inline memory 
modules), which combine DRAM, 
NAND Flash, and an ultracapacitor 
power source to provide recoverable 
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Here are DDR4 (top) and DDR3 (bottom) modules for cutout and pin-size comparisons. 
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DDR4 DIMMs are slightly taller than their DDR3 counterparts. 
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Crucial Ballistix Elite DDR4 

If you're like us, then you know the difficulty of waiting for the components you're pining 
for to go through the rigors of testing, sampling, more testing, and countless other stages 
before they show up on store shelves. But when it comes to Crucial's enthusiast-grade DDR4 
modules that are clocked to the stratosphere, we're just fine with waiting is a little bit longer 
than we'd normally like. 

When it launches. Crucial Ballistix Elite DDR4 will support data rates up to 2,666MTps 
(megatransfers per second) to keep all eight cores of that hungry Haswell-E fat and happy, 
whether you're running bandwidth-constrained professional content creation apps, gaming, or 
just multitasking to the limits of your considerable power user abilities. This memory's optimized 
latencies should deliver a noticeable improvement in your system's overall responsiveness and 
deliver faster frame rates. You'll also reap the benefits of faster burst access speeds, new efficiency 
technology that enables the sticks to run at lower voltages, and a built-in thermal sensor. This last 
feature coupled with Crucial's Ballistix M.O.D. (Memory Overview Display) software lets you keep an 
eye on real-time temperatures to help you troubleshoot and overclock like a pro. The Picatinny rail- 
inspired black anodized heatsinks definitely gives your system an air of deadly seriousness. If you're 
looking for some of the best performance-grade DDR4 your hard-earned money can buy, the wait for 
Crucial's Ballistix Elite will be worth it. 




memory in the event of a loss of power. 
DIMMs with either pin count will work 
in motherboards with either connector. 

To boost signal routing, the module 
height is raised slightly from 1.2 inches 
to 1.23 inches compared to DDR3's 
standard. Those extra three hundredths 
of an inch won't make much difference 
in the heatsinks we'll see on the modules 
or the amount of clearance you have for 
an aftermarket CPU cooler, however. 
There are more layers to the PCB, as 
well, so module thickness is greater 
in DDR4 by 0.2mm. SO-DIMMS, 
commonly used as laptop memory, will 
feature 256 pins compared to the 204 
pins found on DDR3 SO-DIMMs. As 
you'd expect, module width remains the 
same, but the pins are again more tightly 
packed along the bottom edge. 



The Origin Story 

Samsung produced its first DDR4 
DRAM module in December of 
2010; it was composed of 2Gb 
components. A month later, it had 4Gb 
components and was well on its way to 
manufacturing 8Gb components that 
will populate DDR4 modules at twice 
the densities of today's DDR3 modules. 

The competition wasn't far behind. 
In April 2011, Hynix unveiled its own 
DDR4 technology and began producing 
2GB DDR4 modules clocked at 
2,400MTps, running at 1.2V. Micron 
announced that it was sampling DDR4 
DRAM modules in May of 2012. 
The modules were co-developed with 
Taiwan-based Nanya Technology 
Corporation and were manufactured 
at 30nm. Another factor that likely 
helped Micron's development of DDR4 



was its winning the exclusive rights to 
bid for DRAM manufacturer Elpida, 
completing the $2 billion acquisition 
in early August 2013. In July 2012, 
Samsung was the first to produce a viable 
server-grade product based on its DDR4 
process — 16GB RDIMM (registered 
dual in-line memory module). 

Many of these early samples 
were more proof of concept than 
actual mass market parts, designed 
to drum up excitement, troll the 
competition, and help drive down the 
manufacturing costs of these cutting- 
edge components. But remember, all 
of these advancements and products 
began sampling without a finalized 
standard in place to define DDR4's 
core attributes. JEDEC's (Joint 
Electron Device Engineering Council) 
Solid State Technology Association 
published the completed specification 
in September 2012. 

It's true that the pieces were 
falling into place that year, leading 
many experts to predict validated 
samples and platforms to become 
available by early 2013. The decline 
in the PC market, however, took 
a toll, and memory manufacturers 
such as Samsung and Hynix turned 
to producing memory in markets 
with much healthier growth, such as 
tablets and smartphones. Only since 
DDR3's prices began to normalize 
has the prospect of faster and more 
energy-efficient DDR4 finally 
begun to be appealing for users and 
manufacturers alike. 

Get To Tlie Point-To-Point 

Architecturally speaking, DDR4 
isn't a big departure from DDR3. 
There is one fairly significant capability 
that delivers performance head- 
and-shoulders above previous DDR 
iterations, and that's a point-to-point 
data communication technique that 
enables the modules to read and write 
more data per second. DDR3 memory 
controllers enable multiple DIMMs per 
channel, letting you run eight DIMMs 
in a quad-channel system or four 
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DIMMs in a dual-channel system; both 
setups are common in today's DDR3- 
based systems. DDR4's point-to-point 
topology means that each channel of 
the memory controller is dedicated to a 
single module. DDR4's signaling scheme 
is driven by what's called a pseudo-open 
drain interface logic, which is similar 
to what GDDR3 uses to reduce overall 
power requirements. 

The one-DIMM-per-memory-channel 
restriction is generally advantageous for 
desktops, but it's of particular concern for 
server architects who work with systems 
that carry more than four or eight banks of 
DIMMs. To solve the issue, the JEDEC has 
included a provision for the use of high-speed 
digital switches in server environments. 

DDR4 Today & Beyond 

A new memory specification, no 
matter how exciting, won't get very far 
in the desktop market without CPU and 
chipset manufacturers on board. Intel 
is playing a big role in DDR4's debut. 
Intel's X99 platform and Haswell-E 
processors serve as DDR4's introduction 
to the desktop market, albeit at the high 
end. A more mainstream debut will have 
to wait until 2015, when Intel's l4nm 
Skylake platform is scheduled to launch. 

AMD is being fairly tight-lipped 
about its plans for DDR4 adoption on 
the desktop, but the company did drop 
hints that it is looking into adopting the 
technology for use in its graphics products. 



Regarding its APUs, the graphics-centric 
logic is much more sensitive to limits in 
memory bandwidth, which makes DDR4 
and faster graphics memory a win-win 
for AMD as it continues to cram more 
desktop-grade graphics cores onto the 
CPU die. The first time DDR4 appears in 
a memory controller from AMD will likely 
be in the forthcoming Seattle and Toronto 
server platforms. DDR4 support in 
AMD's mainstream consumer chipsets will 
probably occur sometime next year, but the 
firm is clearly waiting for the new DRAM 
to maximize its cost and performance 
potential before taking the plunge. 

When we initially wrote about DDR4 
in the February 2014 issue, IHS iSuppli 
had predicted that DDR4 memory would 
cost approximately 30% more than 
comparable DDR3 modules and kits 
this year, but that price premium would 
shrink to 10% in 2015. With DDR4 
readily available, we've found that the 
median price for a quad-channel kit of 



16GB of DDR4-2133 was approximately 
$250. Quad-channel kits of DDR3-2400 
were available as we went to press for 
approximately $170, which matches IHS 
iSuppli's estimates almost exactly. 

Beyond this generation, DDR's future 
is looking a little murkier. According to 
IHS iSuppli's Mike Howard, DDR4 may 
be the last DDR memory standard; there's 
no successor even in the works at JEDEC. 
Howard expects new memory technologies 
to take to the fore, such as phase-change 
memory, RRAM (resistive RAM), or 
MRAM (magnetoresistive RAM). Some 
form of 3D memory chip stacking may 
also take the baton from DDR. Currently 
Micron (with its Hybrid Memory Cube) 
and NVIDIA (with its Volta GPU) are 
investigating the technique and refining 
the technology. Although we have to wait 
to find out what form system memory 
will take in the future, we can start 
pinching pennies to fund our next upgrade 
right now. I 



Intel Is playing a big role In DDR4's debut Intel's X99 
platfomn and Haswell-E processors serve as DDR4's 
Introduction to the desktop market albeit at the 
high end, A more mainstream debut will have to 
wat until 2015, when Intelb 14nm Skyl^e platform 
Is soheduled to launoh, 
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Minersource & 
ASIC Miners 

Build A Better Pickaxe 




Bitcoin has made some major strides 
in the past year. It's now an accepted 
form of payment at Dell, Dish 
Network, Expedia.com, and Overstock, 
com. The Wall Street Journal has even 
reported that eBay's PayPal unit is in 
talks with Bitcoin payment companies. If 
you've been following Bitcoin, you know 
that people serious about Bitcoin mining 
aren't using GPU-powered rigs to earn 
cryptocurrency. "With the much higher 
difficulty and lower efficiency in PCs and 
CPUs, ASIC-based Bitcoin miners are 
able to mine 30 to 50 times faster, while 
consuming only a fraction of the power 
a traditional PC would consume," says 
Matthew Carson, co-founder and CEO of 
Minersource.net. 

There's no doubt that ASIC (application- 
specific integrated circuit) miners are by far 
the most powerful and effective tools for 
gathering Bitcoins. But not all ASIC miners 
are the same, as the mining rigs are available 
in a wide variety of sizes, processing speeds, 
and power efficiencies. Minersource.net 
has a variety of today's most powerful and 
energy-efficient ASIC miners. Here, we'll 
examine the differences and what you'll 
need to get started. 

The Basics Of ASIC 

Traditional computers are jacks of 
all trades, and each component helps 
to improve the speed and feel when 
browsing the web, playing games, and 
running productivity software, for 
example. "Instead of being able to do 
all the complex and different tasks that 
a CPU and GPU can do in regards to 
computing, ASICs are designed for only 
one task, in this case mining Bitcoin," 



The SpondooliesTech SP31 can deliver 5.5Thps. 



says Carson. "So a Bitcoin miner is in its 
most basic form a very specialized and 
expensive piece of computer hardware 
designed just for Bitcoin mining." 

Bitcoins are secure mathematical 
tokens, and the tokens have become more 
difficult to solve as the number of miners 
increase. The Bitcoin network sets global 
block difficulty based on the time it takes 
to generate 2,016 blocks. The current 
interest in Bitcoins means that requires 
more hashes to solve the mathematical 
tokens than it did in the past. For 
example, the Bitcoin hash rate went 
from 84 million Ghps (Gigahashes per 
second) on June 5th to 170 miUion Ghps 
on August 19th. And the next estimated 
difficulty, as of press time, is expected 
to increase by 17%. Traditional graphics 
cards aren't power-efficient enough 



at these tasks to make Bitcoin mining 
profitable. ASIC devices are a much more 
efficient way of generating Bitcoins. 

Most ASIC miners are configured 
through a Web GUI, similar to the way 
you work with network attached storage 
or a router. As such, you'll enter the ASIC 
miner's IP address on an existing PC, 
login, and set up the ASIC miner through 
its management interface. Typically, you 
won't load up any type of traditional 
operating system, though some models 
offer Raspberry Pi hardware that can run 
a Linux kernel-based operating system in 
combination with mining software, such 
as CGMiner or BFGMiner. Whatever the 
case, Minersource does much of the setup 
work for you. "Most of our miners come 
plug and play, with a little assembly required 
for some units," says Carson. Setup is often 
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Minersource plans to make Bitmain's Antminer S3+ available to the public in late September. 



as simple as entering your miner pool 
information and applying the changes. 

If you have any problems, Minersource 
has the resources to help. "We maintain 
an up-to-date database of miner setup 
guides that walk you through the process 
of setting the machines up, as well as 
troubleshooting if you have problems. In 
addition, we have a 24/7 support email 
and a live chat system to assist customers," 
says Carson. The setup guides are 
extremely detailed and take you through 
every step of the process. 

Minersource Options 

One of the key specifications of a Bitcoin 
miner is its hash rate, which is a number of 
intensive mathematical calculations it can 
make per second. Todays highest-end CPUs 
typically generate less than IGhps, while 
the hash rate on most basic ASIC miners 
is in the hundreds of Ghps. Larger, more 
expensive ASIC products are capable of 
Thps (Terahashes per second). Minersource 
has the latest and greatest Bitcoin miners, 
as well as more affordable models for those 
looking to just get started. "From the 
Gigantic rack-mounted SpondooliesTech 
SP30, which produces 5.5Thps of mining 



power for 3,000 watts of electrical power, to 
the tiny Bitmain Antminer U2 USB Miner 
at 1.6Ghps, Minersource.net sells pretty 
much all of the form factors, from a wide 
variety of manufacturers," Carson says. 



Let's a take a more detailed look at 
some the models Minersource has 
available. The BTC-Garden AM-V2 offers 
a hash rate of 6lOGhps and an estimated 
power consumption of 650 watts. It 
features four mining blades, which each 
have 16 ASIC chips that were developed 
by ASICMINER. Minersource even 
lets you double down with two of the 
610Ghps miners for $999.99 (one costs 
$499.99, as of press time). Minersource 
doesn't include a PSU or Raspberry Pi 
card, so you'll have the freedom to use 
one already on hand, or you can add the 
optional components to your order. 

In late September, Minersource 
plans to make Bitmain's energy-efficient 
Antminer S3+ available to the public. 
This ASIC miner produces a hash rate 
of 440Ghps while consuming only 
366 watts of power. The Antminer 
S3+ is powered by a BM1382 chip 
manufactured using a 28nm architecture, 
which helps it to deliver the exceptionally 
low power consumption given its 
440Ghps hash rate. Fans are mounted on 
the front and back of the system to cool 
the powerful chip. Minersource expects to 
retail the Antminer S3+ for $449.99. 




The BTC Garden AM-V2 is a popular seller at Minersource. 
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Bitcoin Mining & 
Network Bandwidth 

Gamers concerned about introducing lag 
into tfie networl< sfiould l<now tfiat Bitcoin 
mining should not significantly affect your 
network bandwidth. Carson says, "Bitcoin 
Mining depends not on a fast internet 
connection or expensive networking 
hardware— what is does need is low 
latency." He goes on to say, "As long as you 
have a reliable, low-latency connection, 
you can mine Bitcoin. We have actually 
in internal testing mined at over lOOThps 
using a 4G LTE Modem for internet." 



In the market for something a bit 
more powerful? The SpondooliesTech- 
Tech SP31 will be available in the 
second half of October and features 
30 SpondooliesTech-Tech RockerBox 
ASICs — all of which are housed 
inside a slim 2U, rack mountable case. 
Spondoolies indicates that this mining 
beast has nearly three times the hashing 
power of its SPIO. Minersource is 
making the SP31 available for pre-order 
at $4,299.99. That price tag may be a 
shocker, but its power is unquestionable, 
as it delivers up to 5,500Ghps. When 
compared to the hash rate of the BTC- 
Garden AM-V2, the 5.5Thps is an 
astounding 800% increase. 

ASIC Power & Cooling 

ASIC miner power requirements are 
typically nowhere near what it would 
take to generate comparable results with 
a set of graphics cards, but the PSU's 
wattage and stability are still crucial for 
24/7 work. "Almost all ASICs require 
huge amounts of 12V power," says 
Carson. "Consumers familiar with CPUs 
and multi-CPU rigs will understand 
this — you need high-quality, reliable, 
high-wattage PSUs with plenty of power 



on the +12V rail for all those CPUs in 
Crossfire/SLI, and the same is true for 
almost all ASICs." 

Minersource's most popular current 
product, the ETC Garden AM-V2, 
requires four PCI-E 6-pin connectors 
per unit. "One of the best solutions we 
have come up to solve the problem is 
using server power supplies converted 
into providing 6-Pin PCI-E cables, as 
most server supplies are very efficient, 
cheap, and provide a huge amount of 
power on the +12V rails." For example, 
Minersource offers Deltas DPS2000W 
server power supply that can handle up 
to 162A on its single +12V rail, as well as 
Dell's ZP750 that provides up 62. 5 A and 
is capable of powering up to two Bitmain 
AntminerSl systems. 

With such high-energy ASICs, cooling 
is also important, and Minersource 
makes certain each ASIC miner is more 
than satisfactorily cooled. Carson says 
"All of our miners come with built-in air 
cooling via heatsinks and fans, while some 
miners may also use Cool-It integrated 
water-coolers." One of the upcoming 
models that Minersource plans to sell is 
BitCrane's BITCOIN MINER T-110 
(effective hash rate of l.lThps), and it 



takes advantage of two Cool-It closed- 
loop liquid-coolers. 

Colocation 

Don't have the free space or the time 
to monitor a dedicated ASIC miner? 
Minersource has been mining for Bitcoins 
since 2011, and with some products, 
it gives you the flexibility to select 
colocation mining. This way, your ASIC 
miner will run 24/7 in a facility with 
99.9% network uptime and redundant 
Internet. "The service is very much like 
if you wanted to have a standard server 
collocated," says Carson. "You purchase/ 
provide the hardware, and for a fee, 
we will provide the space, power, and 
connectivity along with babysitting the 
machines to insure maximum uptime." 

Minersource is insured and all fees are 
included in the monthly price, so there 
won't be any surprises when it comes 
to the cost and receiving your Bitcoins. 
Minersource also boasts experienced 
technicians who are available to 
troubleshoot the equipment. If you wish, 
Minersource can even setup an in-person 
visit, so you can see the facility in person. 
There are two colocation sites, one in 
Denver, Colo., and one in Hood River, 
Ore. The facility in Hood River is hydro- 
powered, so 100% of the energy used to 
power the ASIC miners is renewable. ■ 




Minersource also sells the accessories you'll need, such as this ATX to DC power adapter. 
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e returned to Portland for PDXLAN 24 in July, and 
although there are lots of things to like about Matt 
Conwell's event, one of our favorites is basking in the 
quality and variety of mods that show up each time in the mod 
contest. Our most recent contest was no exception. You can get 
more info about the rest of the top five mods and PDXLAN 
24 itself elsewhere in the issue, but for now we will focus on 
Heath "TekLord" Coop's excellent Cooler Master HAF XB mod. 
Demon Speeding. 

It seems especially apropos, what with Halloween just 
around the corner, that the winner of the most recent contest 
would be inspired by a Rob Zombie song. Coop says he most 
often draws inspiration from science fiction, but this time 
decided to go down the horror path, and as you can see the 
results were excellent. Coop says he spent 160 hours on this 
mod, working in the small basement shop where he does the 
majority of his modding. 

"The case was given to me by a friend," Coop says. 
"Originally, I brought it home and set it in my office. I wasn't 
sure what I was going to do with it. After a few days of staring 
at it, I had the idea to mount the reservoir in place of the 
front drive bays. It was at that point that I knew I was going 
to mod it." 

Coop removed the drive bays, then cut down a Bitspower 
tube reservoir to fit the space that remained. Elsewhere, 



he removed another internal set of drive bays and built 
a custom SSD mount from polystyrene. He also built 
a custom floor from the stuff, and made some slight 
alterations so he could mount his 240mm Alphacool 
radiator. He cut out the fan mounts behind the top of 
the front panel so that he could mount another 360mm 
radiator there instead. 

Next, Coop disassembled the Cooler Master Silent Pro 
Hybrid power supply he chose for the build, turned it 
sideways, and reversed its cooling fan so that it would 
pull air into the rear of the PSU and exhaust it through 
his custom floor panel. He built a three-piece acrylic 
runaround for the motherboard, cut the mesh out of the 
side panels and top panel and replaced it with acrylic 
windows all around, and cut custom wiring to just the 
lengths he needed and sleeved it with LutroO Customs 
Teleios sleeving. 

Finishing touches came in the form of warm white LEDs 
(Coop says these create an incandescent light bulb-like 
glow), Tek by Design stainless steel fasteners to replace 
all the case's rivets and screws, and Mnpctech case feet. 
Oh, and let's not forget the skulls: Coop tells us he used 
a technique called hydrographies, or immersion printing/ 
water transfer printing. The technique allowed him to 
apply his skull pattern to the case's 3D surfaces. (Coop 
also used the technique to create a matching keyboard and 
mouse combo.) 
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Demon Speeding consists of the aforementioned HAF XB 
an AMD FX-6300 CPU, a GIGABYTE GA-990FXA-UD3 
motherboard, Crucial Ballistix Tactical Tracer DDR3, a 
PowerColor Radeon HD 7970 graphics card, the modded 
Cooler Master Silent Pro Hybrid 1050W PSU, and a 
Samsung 840 250GB SSD. 

The cooling subsystem consists of an XSPC Raystorm 
AMD CPU waterblock, another Raystorm block for the 
7970 along with a Heatkiller 7970 backplate, six Cooler 
Master JetFlo 120mm fans, a Swiftech 8-way PWM splitter, 
the Alphacool 240mm and 360mm radiators, a Swiftech 
MCP-655 pump, a Bitspower D5 Mod Pump Top V2 and 
a Bitspower D5/MCP655 Mod Kit, a Bitspower Water 
Tank Z-Multi 400 Reservoir, PrimoChill Rigid Revolver 
Compression Fittings, PrimoChill Rigid Acrylic Tubing, and 
Mayhems Custom Mixed Blood Red Pastel Coolant. 

In Space, No One Can Hear You Mod 

Coop says he's been modding since 1999, and that this is 
his sixth and most complicated mod. 

"My next mod will be inspired by the Alien movie franchise," 
Coop says. "I have been planning this mod for 1 8 months now, 
and with a new game based on the franchise coming this fall, it 
seemed like a perfect time to get started." 

We couldn't agree more. 



Have a computer mod that will bring tears to our eyes? Email photos and 
a description to . If we choose your system 

as our "Mad Reader Mod," we'll send you a cash prize and a one-year I 
subscription to CPU. (U.S. residents only, please.) 




Drop Us A Line Today! 




HAVE YOU BEEN TO 
www.ComputerPowerUser.com LATELY? 



We've redesigned the site to ma Ice it easier to find tlie 
product news and teclinology information you trust! 



A quick way to search for terms, products, and manufacturers 



A drill-down search to view content by specific product category 




NEWSSTAND 



CATEGORIES 

Computer Hardware 
Computer Systems 



Featured Content 




lACKOOOW I MLY0I.3014 

Q&A With Robert Hoffmann 



FrsOy. the way n wtikt) web 
and soM 1$ evotvwtg For MO) 
now a greater emphattt on 



novtoes and profeniortai us«r». Viere IS 



HARD HAT AMfiA | AJLY01.M14 

A Monument To Mini-ITX 



A stftgie feature aiorw does not mMtt ne Legacy Wl MM « is. t is nw 
coffltwtabor) of al is fi 



Super Z97 



Super iiNcro is devoled lo reatong the highest quaHy. 
pertomtaAoe fnoOterlMards m ste Mwid, not ortfy for cuf ' 
server end wortstaSon customers, but it$o for ooniunief 
Luslorneri eipeciaty over^iocfcers and ja qiip j enVwsiKis 



Super Mcro Cemputtr. Inc. 



Pttoite: (406) SOV8000 



MAWOBAR I JULY 0«. 2014 

GX Gaming SW-G2.1 . rs 

TMs ««eie txamtnes the «i)p(«stfM «nd tibitf^ 



Easy access to read full articles' 



Article Listings provide brief overviews of the latest content added to the site 



PERFORmAncm uncamPRnmisEC^ 



DOR4 DRAM Modules 




HARD HAT AREA 

PC MODDER 



PAX Prime 2014 

Gamers Gather In Washington 



What do you get when you cram 80,000 enthusiastic fans of gaming and game culture in all its forms into the Washington State 
Convention Center in downtown Seattle for an extended Labor Day weekend? You get one of the biggest and longest-running gaming 
conventions in the world, otherwise known as PAX Prime. Now in its 10th year, this show seemed as big as it ever was. 



"It's the biggest show I see," claims a teamster helping us deconstruct our booth late Monday evening after the cacophony of dubstep 
and machine-gun fire has been replaced with the occasional beeping and grunting of forklifts. "I'm here for setup and teardown, but in 
between, I take my kid around and see what there is to see— we love it." And as usual, there was a lot to see and do at this year's show. 



PAX Prime was the last of our big shows for 2014, but we're already planning for next year's festivities. If you find yourself out at a 
LAN party we're sponsoring or event we're attending, feel free to stop by. We're always game to talk tech, compare knuckle scars, and 

swap system stories. 




Highlights of our experience include offering 
shopping tips to an older couple looking for a 
new graphics card suitable for their young gamer 
nephew, a well-informed eight-year-old who's 
looking forward to upgrading to X99 and DDR4 in 
the coming weeks, and a woman in Mario cosplay 
who said she had been on the fence about whether 
to install a custom liquid-cooling kit in her next 
rig. We feel confident that, using the Puget Sound 
Monster loaded up with EKWB parts as an example 
and CPlfs "In The Loop" special section as an aide, 
she has everything she needs to give it a go. 
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West Coast Customs 

We got to sit in on the Case Modders panel, which featured a handful of world-class modders (not to mention "Mad Reader 
Mod" regulars) Bob Stewart, Rod Rosenberg, Richard Surroz, Travis Janks, and Charlie Falcone, all offering beginning modders 
really good advice on how to get started, as well as a couple of modding-themed prizes. 



We ran into a lot of familiar faces at the BYOC 
and took some time to judge a mod contest, with 
results announced Sunday night. Without a horse 
of his own in the running, Stewart helped us settle 
on the winner. Ultimately we gave the nod to 
Gayle Taves, a first-time modder who used some 
household objects, an old Compaq PC, and a ton 
of creativity to fabricate her Pea Catling mod from 
Plants vs. Zombies: Garden Warfare. In addition to 
scoring an Intel SSD out of the deal, Gayle is also 
in the running to win the Intel LANFest overall prize 
for best mod of 2014. 
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Prime Sights & Sounds 

As Intel's chosen launch venue for X99 and DDR4, PAX Prime had numerous component vendors on hand showing off their 
goodies coming out at the show and beyond. 




Jtji Core i7Proc«sof Extreme Edition 



«PKTEXTREMf *^ 





Friday afternoon, we trucked over to Intel's Future of PC Gaming panel, 
hosted by Lisa Graff, Intel PC Client Group vice president and Desktop 
Client Platforms Group general manager. The talk focused on how 
massive PC gaming has become and how Intel has altered its course to 
respond to enthusiasts. Graff then outlined several products that came 
about as a direct response to power users, including Devil's Canyon, 
Pentium Anniversary Edition CPUs, and Haswell-E chips that overclock 
from 3GHz to 4.5GHz without exotic cooling. Chris Roberts (creator of 
Star Citizen and Wing Commander) also made a surprise appearance to 
talk about how Intel's technology is pushing him to innovate. 




capped off the show with the System Workshop raffle for 
Puget Sound Monster, which we built and benchmarked in the 
ptember issue. As ever, the crowd was massive, but we found a 

ner with the first draw. Blair and her husband Barry were holding ^S^lliiL 

golden ticket. With the screaming new gaming rig, they plan to C-^^^B ^ 

and their gaming horizons and begin attending LAN parties in J ^jBr 

ir native Portland. J| '^t Bll^^ 

m o 

At EVGA's booth, we got some hands-on time with the firm's Micro, j -fcif „ 

FTW, and Classified X99 motherboards, as well as a handful of % \ 

Supernova PSUs. GIGABYTE, set up in a large booth not far from ours, I 

put on a show using some of the cool lighting effects found on the ^ff | 

X99 Gaming G1 motherboard's heatsink and I/O shield. GIGABYTE ^1 

also raffled off a bunch of motherboards and graphics cards over ^ J^^il^S^^^' ^ 

the course of the weekend. MSI showed us its X99 lineup as well as "Wbmt m^^S^^^^^^^ ^ 

some of its latest graphics cards; the company also demoed a pair ife^- ^^^^^jjS^^^ lij^ 

of slick red and yellow liquid-cooled gaming rigs alongside one of its ' ^.^^ — ^ — — , 

gaming notebooks. We also stopped by Tesoro's booth and checked out the keyboards on display, and ASUS had a slick-looking rig set up at 
the Intel booth that we got to tool around with. 
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PDXLAN 24 

ods On Paradf 



Finding high-performance PCs at a LAN party is like finding acorns in a forest; they're everywhere you look. But part of 
what nnakes Portland Oregon's tri-annual PDXLAN so unique is that an impressive number of these systems have been 
liquid-cooled, windowed, painted, sleeved, and modded to look as good as they perform. 

In July, we attended PDXLAN 24 and found a good variety of mods that each took a familiar and popular case and 
made it into something unique and jaw-dropping. For the mod contest we found five systems that deserve a share 
of the spotlight. You can read more about the first-place mod. Heath Coop's Demon Speeding, in this month's Mad 
Reader Mod feature, but here we'd like to draw your attention to the four runners-up. 




p is Rod Rosenbe 

and carbon fiber-striped Rosewill Legacy U3 mini tower, 
ooked great, despite the convention center's gaudy carpet 

ed to photobomb every shot we took of this gem. 



ite AZZA Genesis 9000, adds a chromed hardline liquid 
1 and some serious high-performance AMD components, 
crylic panel is etched with an image of Ruby and gives u 
ofile view of the system's i 



r 
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d work-in-progress that shows how hardline tubing can be 
id to create a true worl< of art. This is one of the most unique 
d one of the prettiest) systems we've ever seen from Beavis, 
] that's saying a lot. 



ses and warps it to his dark purposes for his mod, Da 
sassin. We like the contrast of the black carbon fiber vinyl 
ap and white flex tubing, and the dramatic lighting really 
ikes this system eye-catching. 



Like other LAN parties, this one had its share 
of gaming, tournaments, and a room full of 
sponsor-donated prizes that were given away 
throughout the event. A couple of unique 
events included the Saturday afternoon BBQ 
hosted by NVIDIA, and the PDX24 Cigar Herf 
on Sunday night, where those 21 and over 
could mix and mingle with one another over a 
drink or stogie (or both). 
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At CPU's booth, we were on hand to sign people up for magazine subscriptions, offer troubleshooting tips, discuss 
hardware, and jump in on the occasional multiplayer deathmatch. It was always a bloodbath, but we loved every 
minute. As usual, we had a great time at PDXLAN 24 and we're already planning our trip to PDXLAN 25. If you'll be in or 
around Portland on February 20 to 23, make sure to reserve your seat now; it's sure to be another memorable event. 
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Meet The Chipset That Makes Haswell-E & DDR4 Go 



For the last few years, Intel's X79 
chipset has been a tremendous platform 
for enthusiasts, but it was starting to 
feel long in the tooth. For example, the 
chipset lacked native support for USB 
3.0 and featured only two 6Gbps SATA 
ports. Now, the X99 chipset has arrived, 
full of shiny new toys, including support 
for the new Haswell-E processors, 
DDR4 memory, and 10 6Gbps SATA 
ports. As such, it takes the X79's place 
as the marquee chipset for performance 
enthusiasts, multimedia creation spe- 
cialists, and extreme gamers. 

X99 & Haswell-E 

With the X99 chipset, Intel introduces 
a new processor socket that sounds 
awfully familiar: LGA 2011-v3. This 
socket has the same number of pins as 
LGA2011 socket found on the X79 
chipset, but Intel has optimized the 
socket for Haswell-E. Alejandro Hoyos, 
Intel product marketing engineer, 
says, "Since Haswell-E is a completely 
new architecture, the processor's pin 
locations have been rearranged and the 
IHS [Integrated Heat Spreader] and 
ILM [Integrated Lever Mechanism] 
have been completely redesigned." The 
changes mean that you can't use a Sandy 
Bridge-E or Ivy Bridge-E processor with 
an X99 motherboard. On the plus side, 
LGA20 1 1 -v3 has the same dimensions as 
the old LGA20 1 1 socket, so you can reuse 
any LGA20 1 1 -compatible CPU cooler. 

Another big change on the X99 chipset 
is that Intel has integrated clock control, 
which will help Haswell-E processors to 
perform at their full potential. "Previous 
high-end desktop platforms used an 
external clock chip that provided the base 
clock to the chipset and processor," says 
Hoyos. "But now, the X99 chipset has 
its own integrated base clock, which is 
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The X99 chipset ushers in the next generation of power user hardware, including Haswell-E processors 
and DDR4 memory. 



also fed to the processor." The integrated 
base clock is a big deal, because it helps 
to create a more stable system by reducing 
clock signal issues, such as latency, jitter, 
and interference. 

"All the different circuit blocks inside 
the processor and chipset (PCI-E, SATA, 
USB, DMI, CPU cores, PEG, memory 
controller, etc.) use this base clock to 
function and carry out their tasks, and if 
you provide them with a nice 'clean' and 
stable clock, they'll have a lower chance 
to crash," says Hoyos. A stable base clock 
is especially important for overclockers 
and performance enthusiasts who plan on 
aggressively pushing their processors. 

Obviously, the X99 chipset sets the 
table for Intel's Haswell-E processors. 
Among the biggest improvements, 
compared to Ivy Bridge-E, is that 



Haswell-E processors can have up to 
eight physical cores. The use of Hyper- 
Threading on those cores bumps up the 
number of threads to 16, so the flagship 
Haswell-E CPU, the Core i7-5960X, 
is even more of a multitasking demon 
than the corresponding Ivy Bridge-E 
processor, the Core i7-4960X. Comparing 
X99 performance to the X79 chipset, 
Alejandro says, "Expect to see an increase 
in performance from 14%, all the way to 
34%, depending on the application and 
system configuration." 

Wonder how Haswell-E compares to 
the latest standard Haswell chip? Intel 
boasts a 79% increase in multithreaded 
performance between the Core i7-5960X 
processor and the recently released Core 
i7-4790K processor. Even the most 
affordable Haswell-E chip, the Core 
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Memory Controller 



Haswell-E processors feature up to eight cores, 20MB of Intel Smart 
Cache, a DDR4 memory controller, and 40 PCI-E 3.0 lanes. 



i7-5820K, delivers six cores with Hyper- 
Threading. Its Ivy Bridge-E counterpart, 
the Core i7-4820K, features only four 
cores with Hyper-Threading. 

Intel has also increased the amount of 
Smart Cache across the Haswell-E lineup. 
The Ivy Bridge-E lineup offered between 



10MB and 15MB of 
Intel Smart Cache, while 
the three Haswell-E 
processsors have either 
15MB or 20MB. For 
further comparison, the 
Core i7-4790K comes 
with 8MB of Intel Smart 
Cache — less than half of 
the 20MB on the Core 
i7-5960X. 

The combination 
of more cores (and 
threads) with a larger 
Intel Smart Cache 
should help power 
users to quickly blast 
through tough tasks, 
such as video encoding, 
animation, and 
other multithreaded 
tasks. Haswell-E's 
enhancements should 
also help with gaming, 
too. Hoyos says, 
"Haswell-E's new 
architecture, the addition of two cores, 
and the increase of the cache memory 
helps to improve discrete graphics 
support, specifically with in-game 
physics." If you want Haswell-E, you'll 
need to go with an X99 motherboard. 



the only platform that supports the 
new chips. 

DDR4 

Considering that DDR3 support was 
introduced with Intel's 3 Series chipset 
back in 2007, the change to DDR4 on 
Intel's X99 chipset is one of the most 
important upgrades. DDR4 offers a 
number of major improvements over 
DDR3, including a lower operating 
voltage, increased frequency potential, 
and higher module densities. For 
example, DDR3 modules were designed 
to operate at 1.5V, while low- voltage 
DDR3 modules were set to run at 1.35V. 
The DDR4 standard is set at 1.2V, 
which is a 20% drop in power from 
DDR3's 1.5V. Low-voltage DDR4 will 
operate at I.IV or 1.05V for ultra-low- 
voltage modules. The reduced power 
consumption of DDR4 will also help to 
lower temperatures inside your PC, as 
the memory will generate less heat during 
usage. 

Similar to the X79 chipset, the 
X99 chipset supports quad-channel 
memory, where four matched modules 
can be accessed simultaneously. The 
quad-channel design naturally allows 
for much higher memory bandwidth 
than the dual-channel configuration 




The Stock X99 chipset provides 1 0 6Gbps SATA ports, but motherboard manufacturers often add more. The ASUS X99-DELUXE includes 1 2 6Gbps SATA 
ports— four of which can be used as two SATA Express ports. 
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X99 vs. X79 



Chipset 


X79 


X99 


Socket 


LGA2011 


LGA2011-V3 


Memory type 


DDR3 


DDR4 


Memory channels 


4 


4 


USB ports (USB 3.0 ports) 


14(0) 


14(6) 


SATA ports (6Gbps SATA ports) 


6(2) 


10(10) 



available to Intel's Z97 chipset. In 
terms of speed, the stock X99 chipset 
supports the jumping-off point for 
DDR4, 2,133MHz. There are already 
DDR4 kits available that are clocked 
at 3,300MHz, and most motherboard 
manufacturers are expected to support 
DDR4 speeds well beyond X99's stock 
2,133MHz. 

What do the improvements of DDR4 
mean for real-world performance? 
According to Hoyos, "One good 
example is render previewing while 
editing a video. Here is when the new 
speed of DDR4 memory makes a big 
difference, as it allows you to load 
that video segment faster and play it 
back faster." DDR4 is also expected to 
deliver increased density eventually, as 
the standard allows for single modules 
with a 16GB capacity. With such high 
capacities available, creating a large 
RAMDisk becomes even more feasible. 
A quick check of online retailers found 
that maximum capacity of a single 
desktop DDR4 module is still only 8GB, 
so the expanded density is something 
you'll need to wait for. 

New Connectivity 

Ample RAID support has become 
essential for many enthusiasts. Intel has 
loaded the X99 chipset with 10 6Gbps 
SATA ports, which you can use to set up 
RAID 0, 1, 5, 10 arrays. 

"With the addition of RAID 
configurations, X99 allows power users 
and enthusiasts to have plenty of storage 
space and access their projects a lot faster," 
says Hoyos. 



Intel Rapid Storage Technology is an 
optional component that board partners 
can add to the X99 chipset, and there 
are a number of good reasons for a 
motherboard manufacturer to do so. 
With the X99 chipset, board partners can 
now use the next generation of PCI-E 
storage interfaces, such as M.2 and SATA 
Express ports. They just need to add the 
physical ports and integrate them to the 
X99 chipset to bring the PCI-E storage 
drives to the X99 chipset. Based on the 
initial release of X99 
motherboards (check 
out our roundup 
in the Heavy Gear 
section of this issue), 
you can expect to 
find at least one 
SATA Express or 
M.2 port — and in 
many cases, both — 
available on third- 
party motherboards. 
These additions are a 
smart move, because 
they prepare the X99 
motherboards for the 
next generation of 
storage devices. 

ASUS' X99- 
DELUXE is a good 
example of Intel RST 
implementation. On 
this board, ASUS 
adapts two of the 
X99's 6Gbps SATA 
ports to create a 
SATA Express port. 
These SATA ports 



share bandwidth with motherboard's 
PCI-E x4 slot and a USB 3.0 internal 
header. ASUS also installs an ASMedia 
SATA Express controller to support a 
second SATA Express port. You'll also 
find an onboard M.2 port that can work 
with 2242/2260/2280 storage devices. 
The M.2 ports shares bandwidth with the 
X99-DELUXE's fifth PCI-E xl6 slot. 

Intel RST can also squeeze extra 
performance out of SSDs by dynamically 
adjusting system power management 
during periods of heavy multitasking. 
Intel indicates that you might see up to 
15% faster performance under the right 
circumstances. 

The stock X99 chipset supports up to 
six USB 3.0 ports and eight USB 2.0 
ports. As we mentioned, the X79 chipset 
had to rely on third-party controllers 
for USB 3.0 support. Content creators 
interested in Thunderbolt connectivity 
will like that Intel makes the X99 chipset 
"Thunderbolt-capable," which means 
that it can support both generations of 




An external clock generator boosts the overall GPU bandwidth on GIGABYTE'S 
GA-X99-GAMING G1 WIFI to 320Gbps. One of the motherboard's PCI-E x1 6 
slots has a direct connection to the CPU, as well. 
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The X99 chipset uses DDR4 memory, such as ADATA's XPG Z1 series. 



Thunderbolt devices. Like PCI-E storage 
support, it's up to each motherboard 
manufacturer to include the connector 
and compatible Thunderbolt add-in card. 

PCI-E Galore 

The X99 chipset can handle up to two 
GPUs running at xl6 on PCI-E 3.0, as 
well as a third GPU at x8. "We have to 
remember this is the only platform out 
there that supports two discrete graphic 
cards both . . . running at xl6 and PCI-E 
3.0," says Hoyos. 

Motherboard manufacturers are 
already working to get the most out the 
X99 chipset, gigabyte's GA-X99- 
GAMING Gl WIFI features an onboard 
external clock generator, as well as a direct 
connection to the CPU for one of the 
PCI-E 3.0 xl6 lanes. The end result is 
a bandwidth bump from 256Gbps to 
320Gbps on the PCI-E 3.0 lanes. The 
GA-X99-GAMING Gl WIFI provides 
four PCI-E xl6 slots, and when each is 
filled with a graphics card, the lanes will 
operate at x8/x8/xl6/x8. Without the 
added components, the four PEG slots 
would only operate at x8/x8/x8/x8. 

You'll need to be mindful of your 
intended GPU configuration when 




The X99 chipset works only with Intel's 
Haswell-E processors. 



selecting a Haswell-E processor. Intel's 
Core i7-5960X and Core i7-5930K both 
support up to 40 PCI-E 3.0 lanes, while 
the Core i7-5820K maxes out at 28 lanes. 
A Haswell-E processor with 40 PCI-E 3.0 
lanes will support an xl6/xl6 dual-CPU 
or xl6/xl6/x8 triple-CPU setup. The 
Core i7-5820K will work at xl6/x8 with 
two graphics cards and x8/x8/x8 with 
three GPUs. 

Besides the PCI-E 3.0 lanes, the 
X99 chipset also provides up to eight 
PCI-E 2.0 lanes. Motherboard makers 
can configure these lanes at x2, x4, or 
x8 speeds, depending on what slots and 
ports they want to add to their boards. 
For instance, the PCI-E 2.0 lanes can be 
used for PCI-E-based storage devices. The 
PCI-E 2.0 lanes offer an interconnect rate 
of 5GTps. 

We Like The Sound Of This 

The stock X99 chipset comes with Intel's 
HD Audio, which supports multichannel 
surround sound, as well as current encoding 
and decoding sound algorithms. Intel 
HD Audio supports up to eight channels 
of audio at 192kHz/32-bit. There's also 
bandwidth allocated on the X99 chipset 



to help avoid distracting glitches or 
audio pops. Intel HD Audio supports all 
Dolby surround sound technologies, too, 
including Dolby Pro Logic IIx (7.1 -channel 
surround sound). Gamers will like that 
Intel HD Audio can improve voice quality 
by supporting large-array microphones, 
plus noise cancellation and beamforming 
technologies. 

The Age Of X99 Begins 

With a Haswell-E processor and an 
X99-based motherboard, you'll have 
the foundation for a high-performance 
rig with massive multithreaded power. 
We're eagerly awaiting the chipset's 
support for DDR4 to pay immediate 
dividends as ultra-fast, ultra-dense 
memory modules hit the market. The 
X99's connectivity, such as the six USB 
3.0 ports and 10 6Gbps SATA ports, is 
a huge improvement over Intel's X79 
chipset. And we expect most motherboard 
manufacturers will add M.2 and/or SATA 
Express connectivity, so you'll also be able 
to install PCI-E storage devices when they 
become available. If you have the budget, 
you can't do much better than Intel's new 
X99 chipset and a Haswell-E processor. ■ 
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LOADING ZONE 



THE BLEEDING EDGE DF 5DFTWARE 



Inside The World Of Betas 



ELEMENTARY OS FREYA BETA 1 



With features like a built-in 
app store, an integrated suite 
of programs, and a minimalist 
style that's similar to what you'd 
see on a mobile operating system, 
elementary OS is a different take 
on Linux. And while elementary 
OS is geared primarily toward 
usability, functionality hasn't been 
left out, either. Freya Beta 1 is 
the newest release of elementary 
OS and it takes advantage of 
core components from Ubuntu 
14.04.1 LTS. For instance, it uses 
Ubuntu's Linux kernel (version 
3.13), hardware drivers, and the 
graphics stack. For the GUI, elementary 
OS uses most recent GTK+ (version 
3.12), rather than the GTK+ found on 
Ubuntu 14.04. 

Freya is built to improve upon 
elementary OS' Luna release, and those 




familiar with Luna will recognize a mix of 
new features and design enhancements. 
For example, client-side decoration, such 
as the GtkHeaderBar, allows Freya Beta 
1 to combine the title bar and toolbars 
into a single widget and give you more 
screen real estate within applications. 



elementary OS Freya Beta 1 
Publisher and URL: 

elementary; elementaryos.org 
ETA: Unknown 
Why You Should Care: This 
Linux-based OS is designed 
to have a refined look and use 
a minimum of resources to 
optimize processing power. 



Freya also makes it 
easier to search for files, 
as you'll just need to press CTRL-F on 
your keyboard and enter your keyword, 
elementary OS hopes to link apps with 
online accounts, too, including Facebook, 
FastMail, Google, Microsoft, and Yahoo!, 
though the functionality is not present in 
Freya Beta 1 . ■ 



lOBIT DRIVER BOOSTER 2.0 BETA 



Checking for new drivers can 
be a pain, and lObit's Driver 
Booster 2.0 Beta is a great utility 
for simplifying the update process. 
When the application loads, it 
checks your PC to see if any of 
your hardware drivers need an 
update. lObit maintains a regularly 
updated driver database, and it 
includes all types of PC hardware, 
including things as trifling as 
generic storage USB drivers or 
fingerprint sensors. Based on the 
age of the driver. Driver Booster 2.0 
Beta will indicate if any of the drivers are 
outdated with a descriptive rating, such as 
Extremely Bad or Good. You can update 
all of the outdated drivers at once or make 
a choice on a case-by-case basis. 

Driver Booster 2.0 Beta boasts 
a new interface that's designed to 
concisely display what drivers should 




be updated. lObit has also optimized 
Driver Booster 2.0 Beta to help you 
save space on your system, thanks 
to smaller program setup files and 
installation packages for drivers. If you 
need to roll back any drivers, you can 
do so using the new rollback feature 
built into the application. Gamers will 



lObit Driver Booster 2.0 Beta 
Publisher and URL: lObit; 
www.iobit.com 
ETA: Unknown 

Why You Should Care: Driver 
Booster 2.0 makes it easy 
to update all the drivers on 
your rig. 



appreciate that Driver Booster 2.0 Beta 
offers a specific Gaming section to 
make it easier to get the latest drivers 
for your gaming hardware. A Smart 
Installation mode is also available to 
avoid interruptions during gaming of 
other tasks that require you to bring 
applications full-screen. ■ 
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•-•igh-End Gaming Systems 



CUSTOM COMPUTERS 




Computers Optimized for Cars 
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[j] E3iO Computer Store 
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^1 @e3iopc 
m E3iO Custom Computef 



Visit our store 
E3iO.com 



Don't see what you want? We can build it too. 

_ CUSTOMIZE YOURS AT EBlOXQfTI 



1 



e-mail us: contact@eJio.com 
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LOADING ZONE 



UP TD SPEED 



Upgrades That'll Keep You Humming Along 



If you're looking for handy ways to nnonitor your PC and get the systenn infornnation you need, you'll find a 
nunnber of options in this month's list. We've got program updates from EVGA's PrecisionX, FinalWire AIDA64, 
HWiNFO, and TechPowerUp's GPU-Z. PassMark Software has also updated its OSForensics Tool, should you 
need to go all CSI on a PC. In the Driver Bay section, there's a new OpenGL API and a GeForce WHQL driver. 



SOFTWARE U PDATES 

EVGA PrecisionX 15 5.0.0 

EVGA graphics cards owners looking 
to fine-tune clock speeds should download 
the PrecisionX 15 5.0.0 update, as it comes 
with a new GUI that offers improved voltage 
and pixel clock control. If you download 
the Steam version, you can earn Steam 
achievements, too. EVGA has enhanced 
PrecisionX 15 to display clock and voltage 
adjustments in real-time. GPU vitals, such as 
the GPU clock and memory clock, are in the 
monitoring window and you can now scroll 
down to view more details. 

www.evga.com/precision 

FinalWire AIDA64 v4.60 

Last month, we mentioned the v4.50 
release, and FinalWire has already updated 
this system information tool to v4.60. 
The update brings support for a broader 
range of external LCD and VFD displays, 
which allows AIDA64 to directly display 
temperatures, voltages, fan speeds, and 
other system information. The v4.60 
update also adds support for a variety of 
SSDs, including Plextor's M6M and M6S, 
as well as Samsung's 845DC EVO and 850 
Pro lineups. 

www.aida64.com 

HWiNFO 4.44 

HWiNFO is a great tool for gathering 
information about the components on your 
rig. Version 4.42 added preliminary support 
for PCI-E 4.0 devices, as well as for Intel's 
Braswell and Skylake processors. Version 4.44 
includes enhanced sensor monitoring for 
ASUS, MSI, and ASRockX99 motherboards 
and support for AMD's Radeon R9 285 



GPU; it also fixes memory clock reporting 
on Haswell-E CPUs and adds preliminary 
support for NVIDLVs GeForce GTX 870 
and 880 CPUs. 

www.iiwinfo.com 

PasslVlarl( OSForensics 3.0.1001 

Need to extract data from a PC for 
forensic purposes? PassMark's OSForensics 
uses Hash Sets to quickly identify known 
safe files, such as operating system files, 
and known suspected files, such as a 
viruses or harmful scripts. In OSForensics 
3.0.1001, PassMark improves file-indexing 
capabilities, including support for indexing 
extracted binary text from hiberfil.sys and 
pagefile.sys. The 3.0.1001 update also lets 
OSForensics add images and drives without 
a valid partition or file system to a case file. 

www.osforensics.com 

TechPowerUp GPU-Z 0.7.9 

Want key information about your 
PC's graphics processor? GPU-Z supports 
NVIDIA, ATI, and Intel graphics processors 
and lists critical specs, such as clock speed, 
memory speed, and more. The 0.7.9 update 
improves support for upcoming graphics 
cards, including AMD's Radeon R9M275X, 
FirePro W5100, and W9100. New NVIDLV 
models supported include the GeForce GTX 
780 6GB, the GTX 860M, GT 830M, 
GTX 780M, and GT 740, among others. 
The update also improves GPU-Z's fan speed 
monitoring capabilities. 

www.teclipowerup.com 

VLC 2.1.5 

Update 2.1.5 for the popular VLC media 
player fixes a few bugs and security issues 



from the 2.1 version. For example, 2.1.5 
resolves a few decoding bugs on MP3, MKV, 
and hardware decoding in Windows. Those 
using VLC on OS X will like the VLC 
2.1.5 also fixes a problem with QuickTime 
capture and audio channels. Security has 
been improved, too, through the use of new 
GnuTLS and libpng libraries. 

www.videolan.org 

DRIVER BAY 

OpenGL 4.5 

The Khronos Group released the 
OpenGL 4.5 API. One of the most 
notable new features is DirectX 1 1 
emulation that makes it easier to port 
applications to the OpenGL and Direct3D 
APIs. A new DSA (Direct State Access) 
feature is also helpful with application 
flexibility, because it uses object accessors 
that can query and set properties without 
binding the object to contexts. For easier 
development of OpenGL ES applications, 
OpenGL 4.5 is compatible with the 
OpenGL ES3.1 APL 

www.l<lironos.org 
NVIDIA GeForce 340.52 WHQL 

The GeForce 340.52 WHQL driver is 
capable of streaming PC games to NVIDIA's 
latest SHIELD tablet, as well as other 
SHIELD portable devices. The Game Ready 
driver is designed to optimize gameplay 
with Metro: Redux and Final Fantasy XIV 
GeForce 340.52 also fixes a few issues 
uncovered in the GeForce 340.43 driver. 
For example, it resolves an issue where the 
Chrome browser would fail to render content 
afi:er a period of use. 

www.geforce.com/drivers 
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DIGITAL LIVING 



GAW Miners Hashiet 

Bitcoin Mining Evolved 




Bitcoin mining has changed dramatically 
in the five years since its inception. Today 
GAW Miners is leading the charge toward 
mainstream Bitcoin mining with its new line 
of cloud-based Hashlet mining ASICs. 

From Hobby To Profit 

In Bitcoin mining's early days, people 
largely mined Bitcoin using their own general- 
purpose desktop PCs to help maintain the 
block chain, or distributed public ledger that 
verifies all Bitcoin transactions. In exchange 
for their spare cycles, miners received payment 
in the form of Bitcoins, and success with these 
methods naturally led people to beef up their 
systems for the express purpose of mining. 

Eventually, though, people with the 
know-how found a smarter way to mine using 
custom ASICs (application-specific integrated 
circuits), which could do the job faster and 
using much less power. As the demand for 
these ASICs increased, companies sprang up 
to provide them, and the business of Bitcoin 
changed again. 

GAW Miners Emerges 

GAW Miners CEO Josh Garza says that 
when the company started in March 2014, 
there was a lot of opportunity — and a lot 
of abuse. 

"That was a very dangerous time for 
consumers in the Bitcoin-mining industry," 
Garza says. "Most manufacturers overpriced 
their products and many took pre-orders a 
year in advance but never delivered or ran off 
with their customers' Bitcoins. We wanted to 
change the industry by making it tmstworthy 
and reliable, which would in turn make the 
Bitcoin community a better place." 

Customers responded, and GAW Miners 
saw its business skyrocket. But Garza and his 
team soon realized that in order for Bitcoin 
mining to go mainstream, there had to be a 
way to provide Bitcoin-mining capabilities 
to folks who lacked the technical savvy to set 
up and run their own ASIC solutions, not 
to mention the ability to troubleshoot them 
when things went awry. 
Advertisement 



GAW Miners Hashlet Solo Digital Cloud Miner 



Haslilet Is Born 

GAW Miners' solution to these challenges 
is the Hashlet family of cryptocurrency- 
mining ASICs. Hashlets are highly powerfiil 
and extremely reliable, and the best part is that 
when you buy a Hashlet of your own, GAW 
Miners sets up and runs it for you in its own 
data center facility; all you have to do is watch 
the Bitcoins roll in. 

"If you can open an email, you can operate 
a Hashlet," Garza says. 

To get started, visit www.gawm i ners.co m / 
hashlet and order a Hashlet Solo for Scrypt 
mining or a Hashlet Genesis for SHA-256 
mining. Once your order is completed, you'll 
receive an email with an activation code and 
instructions for how to set up your account 
in the ZenCloud. And that's it! Your Hashlet 
is happily mining away, and deposits your 
payout into your ZenCloud account on a 
daily basis. You can withdraw Bitcoins at any 
time by moving them to your BTC wallet. 

Because One Size Doesn't Fit All 

GAW Miners provides a wide variety of 
Hashlets that vary primarily by their hashing 
power, expressed in megahashes or gigahashes 
per second. This means that you can begin 
mining Bitcoin with Hashlets at the level that 
you're most comfortable with and easily add 
additional Hashlets over time as your needs 



change. GAW Miners has also created an 
online marketplace where users can buy and 
sell Hashlets, making it easier than ever to 
fine-tune your mining capability. 

And speaking of the GAW Miners 
customer community, one good way to gauge 
the success miners are having with Hashlets 
is to stop by Hashtalk.org, where you will 
find mining success stories, expert advice fi-om 
Bitcoin-mining veterans, and more. 

One Hashlet user, xinit, writes: "I found 
GAW and Zen through some post on reddit, 
and unlike other virtual hosting and mining 
markets, Zen seemed to have something 
both easy to understand and easy to start. 
Transferred in some small amount of BTC 
that I'd acquired, and I bought a Hashlet. It's 
so stupid easy that it's more than a little bit 
addictive. It just works, and I don't need to 
do any of the work I'd need to with a tangible 
hardware miner." 

Hashlets Work 

As this and many other user testimonials 
show, GAW Miners' Hashlets are the easiest, 
most hassle-free way to get into Bitcoin 
mining today. If you're interested in joining 
the cryptocurrency-mining community and 
seeing real returns on your investment, you 
owe it to yourself to head to gawminers.com 
and learn more about Hashlets today. ■ 
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::: GAWMiners 



At a starting price of $7.95, 
Hashlets make Bitcoin mining easy for everyone. 




No Comparison 

Hashlet is the world's best-selling miner for a reason. 



Upgrades over time - Prime Hashlets gain every feature new Hashlets introduce. 
Unlocks ZenPool - The world's most profitable multipool belongs to Hashlet. 
0% Pool Fees - All pool fees are built into the price of your Hashlet, forever. 
Instant Activation - Start hashing in minutes. Don't wait for pre-orders. 
Depreciating Costs - Costs decline over time, keeping your Hashlet profitable. 
Datacenter-Optimized - Engineered to take full advantage of economies of scale. 
No Shipping - Don't pay or wait days for a package to arrive. Start mining today. 
Obsolete-Proof - Always adjusts to remain profitable & never breaks down. 
Own it Forever - Hashlets belong to you and don't have an expiration date. 
Exchangeable - You can sell, trade, or give away Hashlets like any other miner. 
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gawminers.com/hashlet 



r SupeiWoilcstations 

^ Server Grade Quality for Knowledge Workers 



1TBDDR4-2133MHzin 16DIMMS • 4+1 GPU/Xeon Phr • SAS 3.0 (12Gbps) 
7.1 HD Audio / SLI /Thunderbolt • Redundant Platinum Level Digital Power Supplies 
18 Cores and 160WTDP Intel® Xeon® processor E5-2600 v3 Product Family 






Compact DP Workstation 

SYS-7038A-i 




inside" 
XEON' 



4U Tower 

SYS-7048GR-TR 
Xeon Phi"** Coprocessor/ Tesia* Kepler Ready! 



DP Tower Workstation 

SYS-7048A-T 



Server Grade Quality for Knowledge Workers, supports up to: 

Whisper-Quiet acoustics 

Redundant Platinum Level (95%-f ) Digital power supplies available 
1TB DDR4-21 33MHz memory in 16 DIMM slots 
8 hot-swap SAS 3.0 (1 2 Gbps) HDDs 

4 double-width -i- 1 single-width GPU/Xeon Phi™ cards supported 
Up to 1 8 Cores and 1 60WTDP dual Inter Xeon® Processor E5-2600 v3 product family 
Server-Grade designs for 24x7 operation 



G1 

MDigitSb 




digital! We P wertheCloud 



www.supermicro.com/SuperWorkstation 



Super Micro Computer, Inc. Specifications subject to change without notice. 
Intel, the Intel logoi Xeon, and Xeon Inside are trademarks or registered trademarks of Intel Corporatkxi in the US. and/or other countries. 
All other brands and names are the property of their respective owners. 




Omega Plus 

Gaming Headset Comfort Upgrades by Oregon Aero 





SoftTop® 

• Eliminates TOP-OF-HEAD PRESSURE 

• 100% Plush SHEEPSKIN WOOL 

• Moisture wicking, keeps head cool i 



Upgrades available for 



Astro, Logitech, Plantronics, 
Sennheiser, Tritton, and 
Turtle Beach 
Other models available, 
see website for details 



SoftSeal® 



• 200%-300% more volume for total comfort 

• Smooth, soft washable 

• Temperature-sensitive visco-elastic foam 

• Great for use with eyewear or earrings 




Oregon Aero, Inc. • 800.888.6910 * |www.OregonAero.com ] customerservice@oregonaero.com 
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mmersource 



Mine Bitcoin Faster! 

Email - support@minersource.net 
Visit - www.minersource.net 



Garden AIVkV2 

1 .2THConnplete Miner 

The BTC-Garden AM-V2 miner is one 
of tlie quietest miners riglit now in tlie 
market. 

Eacli miner lias 4 mining blades and 
eacli blade contains 16 40nm ASIC 
chips developed byASICMINER. 

49 Powered USB Hub 




Bitmain Antminer S3 







ECS trademarlu, service marks, or logos are the property of ECS. Intel, Per^tlum, Celeron, Core, Intel Inside and the Intel Inside logo are trademarks or registered trademarks of Intel Corporation or its subsidiaries In the United States and other countries. Amazon, Amazon.com, and the Amazon.com 
logo are trademarks of Amazonxom,lnc or Its affiliates. 0 2000-2014 Newegg Inc. All rights reserved. TlgefDlrect.com Is a registered trademark of TIgerDirectcom, Inc. 



ST EIGER DYNAM ICS 

www.steigerdynamics.com 



STEIGER DYNAMCS 



The Worlds Most Advanced 
Living Room PCs 





Look For CPU At These LAN Parties 



08.30-09.01.14 

SteelSky 
Monroeville, PA 

steelskyus 

09.06-07.14 

LAN OC V15.0 
Van Wert, OH 

lanocorg/lan- parties 

09.12-14.14 

LANFest Atlanta Fall 2014* 
Atlanta, GA 

lanfest.intel.com 

09.20.14 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

09.20.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www, vwgamers , com 

09.26-28.14 

LANFest Colorado 
Loveland, CO 

lanfest.intel.com 

09.26-28.14 

GNWLAN 12 
Vancouver, WA 

gnwlan.com 

10.03- 05.14 

PONG Expo LAN 
Menomonie, Wl 

pong.uwstout.edu 

10.04- 05.14 

Catacombz 20 
Eldorado, IL 

www, catacom bz. com 



10-17-18-14 

McNary LAN IX 
Corvallis, OR 

stuorgs.oregonstate.edu/gaming-club-osu 

10.18-19.14 

2014 League of Legends World Championships 
Viewing Party Convention 
Lincoln City, OR 

lolviewingparty.com 

10.18-19.14 

Nexus LAN 14 
Miamisburg, OH 

www.nexuslan.org 

10.18.14 

6D Epic LAN 
Cincinnati, OH 

6depic.com 

10.18.14 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

10.24- 26.14 

AWOL LAN 24 
Eau Claire, Wl 

www.awollan.com 

10.25- 26.14 

Naois Gaming 
York, PA 
www.naoisgaming.com 

10.25.14 

Archetype Gaming LAN 
Kansas City, MO 

archetypegaming.com/U\N 

10.25.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www.wvgamers.com 
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CPU 



Across The Nation — & Beyond! 

* Event scheduled to include a CPU case mod contest 



10. 31-11. 02. 14 


12.05-07.14 


AYBOnline Presents Baselan 27 


LANtastic V 


Winnipeg, IVIB 


Waterloo, ON 


www, ay bon 1 i ne, com 


lantasticca 


10.31. 14 


12.20.14 


TUSLAN 2014 


NGC'S LAN-A-GEDDON 


Tucson, AZ 


Greenville, TX 


www.tuslan.net 


www.networkgamingclub.com 


11.07-09.14 


01. 16-18.15 


PDXLAN Charity LAN 


LANWAR 56 


Portland, OR 


Louisville, KY 


pdxian.net 


www.lanwar.com 


11.08-09.14 


02.06-08.15 


Wichita LAN Redemption 


PONG LAN 


Wichita, KS 


Menomonie, Wl 


wichitalan.com 


pong.uwstout.edu 


11.14.14 


02. 14-15. 15 


IVIaryland LAN Gamers 


FADECON 


Greenbelt, IVID 


Garland, TX 


www.marylandlangamers.net 


fadecon.org 


11.15.14 


02.20-23.15 


NGC'S LAN-A-GEDDON 


PDXLAN 25* 


Greenville, TX 


Portland, OR 


www.networkgamingclub.com 


pdxlan.net 


11.21-23.14 


02.27-03.01.15 


San Diego Winter LAN-A-THON 


GottaCon 2015 


Bonita, CA 


Victoria, BC 


www, sand iegolan, net 


www.gottacon.com 


11.21-23.14 


03.06-08.15 


PONG LAN 


PONG LAN 


Menomonie, Wl 


Menomonie, Wl 


pong.uwstout.edu 


pong.uwstout.edu 


11.22.14 


03.20-22.15 


Willamette Valley Gamers LAN 


SalukiLAN 


Eugene, OR 


Carbondale, IL 


www, wvgamers. com 


www.sal ukilan.com 




Would you like us to help promote your next LAN? 

Give usacallatl-800-733-3809 

We'll be glad to consider your event 





. ^^TURES 

Four Turbo-Type Air Vents With "Magic Color" 
Controllable LED Lights Pre-installed On Top 

Micro ATX & Mini-ITX Compatible 
^ I VGA Card Support Up To 320mm 

I Acrylic Side Window 



■ DEEPCOOL 



www.deepcool.com 



Brands and designs are trademarks from Beijing Deepcool Industires Co., Ltd. Patent pending. Devices not included. All rights reserved. 



BACK DOOR 



Q&A With Eric Clieung 

CyberPowerPC Owner & CEO 

On Haswell-E 




CyberPowerPC's X99 Custom Configurator provides a wealth of options for designing your own Haswell-E-based gaming PC. 



Q: Intel recently launched its 
"Haswell-E" high-end desktop 
CPU family, including the new 
Extreme Edition proc, the Core i7- 
5960X. What would you say are the 
5960X's most compelling features 
from a performance standpoint? 

: Intel has consistently pushed 
the envelope with every Extreme 



Edition, and the i7-5960X is by far the best 
Extreme Edition since the i7-965X in terms 
of compelling features. We can all finally get 
an Intel 8 -core super CPU to accompany 
the many X99 gaming motherboards, and 
all enthusiasts and gamers can rejoice. 

Q: YouVe had the benefit of working 
with Haswell-E for a while now 
in preparation for building it into 



CyberPowerPC systems. What kind 
of an increase in performance have 
you seen at CyberPowerPC over, for 
example, the Core i7-4960X? 

: Intel delivers nothing less 
than excellent performance 
with every iteration of processor and 
chipset upgrades. The Haswell-E and 
X99 combination is a pure enthusiast 
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BACK DOOR 



, , we're seeing anywhere 
from a 10 to 30% inorease in 
performanoe, depending on 

the applioation,' -Eric Oheung 



and hardcore gamers' wish come true. 
This platform truly delivers remark- 
able performance, and we're seeing anywhere 
from a 10 to 30% increase in performance, 
depending on the application. 

Q: What workload types benefit most 
fi*om the 5960X's eight cores and 
16 threads? 

: Gaming performance will generally 
remain consistent between X99 vs. 
X79 platforms. Where the X99 and 5960X 
truly shine will be those applications that take 
advantage of the extra cores and threads, such 
as photo and video editing. 

Q: In addition to the higher core/ 
thread count, the Core i7-5960X has 
the biggest L3 cache weVe seen to date, 
at 20MB. How much of what youVe seen 
of this chip performance-wise would you 
attribute to this increased on-die cache? 

: As a gaming PC manufacturer, 
a lot of times, the cache size gets 
overlooked. Users look at the core count and 
speed as the features to look for in a CPU. 
While cache size performance varies between 
applications, we'd say that upwards of 10% of 
the performance increase can be attributed to 
this bigger cache level. We're happy to offer 
a Xeon-level cache size CPU in the Core 
processor family. 

Q: How are the Core i7-5960X's 
thermals? Has CyberPowerPC run 
into any challenges where cooling the chip 
are concerned? 

: The amazing thing Intel has 
done with the 5960X is increasing 



performance while lowering TDP and power 
draw. This is by far one of the coolest and 
most energy-efficient Extreme Edition CPUs 
we've seen. 

Q: We noticed that the X99 chipset 
provides BCLK overclock support 
at the chipset level. Does this make 
Haswell-E easier to overclock, and what 
kinds of overclock frequencies have 
your team at CyberPowerPC seen on 
the high end? 

: Intel CPUs overclock well and 
that's no surprise. We're seeing 
anywhere from 30 to 40% overclocks easily 
on the i7-5960X and X99 chipset. 

Q: Obviously there's been lots of buzz 
about Haswell-E and X99 and the 
move to DDR4. From a system builder's 
point of view, what are the advantages 
of moving to DDR4 over DDR3? 

: We always enjoy and embrace 
technological advancement in the 
computer segment. DDR3 has served us 
for over seven years and will likely continue 
to be the mainstream memory for the next 
several years. However, with DDR4, we're 
seeing improved (lower) voltages and higher 
speeds, which means lower power and 
higher performance. 

Q: What other benefits does the 
X99 platform provide to a system 
builder like CyberPowerPC? 

: The X99 platform is the epitome 
of what CyberPowerPC is all 
about — offering the latest and greatest 
of technologies at amazing prices. As a 



platinum Intel partner, we are very 
excited to offer this product as part of our 
Custom Configurator and allowing users 
to customize the highest-performance 
gaming platform to date. 

Q: How many systems on Cyber- 
PowerPC. com already offer the 
Core i7-5960X as an option, and how 
many will have the option in total once 
the chip is fully integrated into your 
manufacturing process? 

: We currently offer the X99 
platform with the Core i7-5960X 
optionally to more than eight unique 
CyberPowerPC gaming PCs. We expect 
that number to double once we fully 
transition to X99 from X79. 

: The Haswell-E family also 
includes the Core i7-5930K and the 
Core i7-5820K. Can you talk about 
the performance these chips provide? 
Where would you say these chips rank 
among other options on the market 
(including previous Core i7 options) 
for builders looking get the best price/ 
performance CPU they can find? 

: The Haswell-E family offers 
healthy options for anyone looking 
at the X99 chipset platform. From the 
i7-5820K, users are able to get a six-core 
Intel CPU at roughly the same price as the 
previous generation's offering. Those who 
wish to have more speed can opt for the 
5930K. Intel has done a tremendous job 
segmenting their Haswell-E offerings, giving 
users some extra features with each step up 
in the Haswell-E family. 

: Thanks for your time today, 
Eric. Do you have any further 
thoughts you'd like to share on 
Haswell-E and how it will impact 
CyberPowerPC's product lineup? 

: We want to thank Intel for 
continuing to push the extremes 
and delivering the enthusiast platform 
we've been craving. We expect the 
platform to do very well for us. ■ 
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X99-DELUXE MOTHERBOARD 

FULLY LOADED. UNMATCHED PERFORMANCE. 

Featuring ASUS-exclusive DDRA-baosting DC Sncket 5-Way Dptimizatinn with automated CPU nverclDcking and a 
host of included accessories, the X99-Deluxe was designed for maximum performance, capability and versatility. 



ASUS OC SOCKET 

Achieve higher memory 
frequency, lower latency, 
enhanced stability 



DUAL-BAND 3X3 802.11AC 

The fastest integrated solution 
designed for the most 
advanced networks 



PCIEM.2X4, TWO WAYS 

Onboard slot with bracket & 
included PCIe adapter for 
maximum flexibility 



SEE HDW ASUS TAKES XBB FURTHER l^^ BIT.LY/ASUS-X9g 



THE WORLD'S BEST-SELLING AND MOST AWARD WINNING HDTHERBOARDS 
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